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FOREWORD
" 'This report e final recommendations and conclu-
sions, with supporting data, resuléing from the contract option

phase of contract DAAK 40-78-C-0290, describes the manufac-
turing technology and test system that will enable detection, identi-
fication, and location of digital faults in the advanced missile elec-
tronic systems that will be used in the 1980's. Emphasis is placed
on the fault diagnosis of large printed circuit boards containing
complex hybrid digital microelectronic circuits. The Hughes-
enhanced, state-of-the-art, DTS-70 automatic test system installed
at Redstone Arsenal as a result of this contract provides the cap-
ability to isolate digital faults in such circuit boards to the compon-
ent level with a test comprehensiveness of 90% or better. &\

The contract option phase of this project involved the purchase
and installation of the DTS-70 system, the selection of the PN~
1635972 and the PN-1646178 D/PCBs fur testing, the development
of generalized test sofftware and the development of the specific hard-
ware and software needed to test these worst-case boards. It also
included a successful demonstration of the project's results for in-
terested Department of Defense and industry personnel.

The »eport concludes with recommendations for the improvement
of the DTS-70 System to increase its utility, with recommendations
for improving the testability of digital printed circuit boards, and
with recommendations for future digital fault isolation studies.
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APPENDIX A - Software
Section A.1 ~ Signature Analysis Software

A.1.1 SIGMNAL TRANSFER FILE TESTING

oF

" RUN THE INITIALIZING PROGRAM...
oF

¢+ RU, INIT

ok

o* ASSIGN THE 50044 S.A. AN LU IN SYSTEM...
:*
: SL, 35,117

ok

* RUN SIGNATURE ANALYZER PROGRAM...
ok

: RU, SCAMPR
ok

o¥ EXIT
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APPENDIX A — Software
Section A.1 — Signature Analysis Software

A.1.2 SAFILS SAMPLE LISTING

FILE NAME CR DESCRIPTION OF CONTENTS

(COL 1-6) (COL 7-8) (COL 9-58)

6 chars 2 chars 50 chars

SIG972 19 SIGNATTRE ANALYSIS OF ALL ADDRESS&DATA 927
BOARD

CPU9T2 19 SIGNATURE ANALYSIS OF 8080A CPU CHIP 972 BOARD

END OF FILE

NOTE: The message "END OF FILE" must be placed in the data file starting
in the 5th column to show the actual limit of the size of the file.




APPENDIX A — Software

Section A.1 — Signature Analysis Software
A.1.3~SACMPR Flow Chart

SACMPR
GET SUMm
OF FAULTS
INITIALIZE
HP1B, S A.,
GLOBAL
INITIALIZATION
{ NO.
OF FAULTS
INSHA =0
INITALIZE ’
SIGNATURE-NODE
DATA TABLE
DCMNT
- ISPLAY
y DOCUMENT ea%kno
LOCATION & TYPE PASSES"
STPIN OF ALL FAULTS j
GET NEXT PIN l
NAME TO
PROBE, COUNT 0
sTOP

PRMPT

PROMPT WHICH
2IN TC PROBE

§

RBYTE

READ PROBED
NODES
SIGNATURE

15
SIGNATURE
GOOOD

?

FROM

POINTER * O
2

NO

BKCHK

CHECK VALIDITY
OF NEXT
LEVEL OUT

INCREMENT
NO PROEE COUNTER
COUNT =
COUNT =1
ABORT ‘ QUTPT
ABORT PROGRAM | | QUTPUT DATA
WITH ERROR TABLE FOR
MESSAGE l CHETKING
NOTFY
THIS NODE
B8AD & NEXT NOTIFY USER
GOOD OF FAULTY
?

SET GOOD NODE
FLAG

GET NEXT RAW ™

POINTER

REPROB
= .FALSE.
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}

QEPROB =
TAUE.

SAVE THIS NODE'S
SIGNATURE SO WE
CAN CHECK SA1,5A0
(TIZPCMP (2) = CMPM (1)
11,2

TMPROW = ROW

{SAVE ROW
WERE ON)

NO
ROW = TABLE
(ROW, 9) VES STORE THE
(GET BAD NODE PINAME
ROW POINTER)

ROW = IMPROVE STUCK

TABLE (ROW7) = 2 ERMINE IF

- DET! ;
YES FLAG ACTUAL "] | noDE 1S SAO,
FAULT OR SAl
STUCK BKTRC

GET NEW
ROW POINTER
{ROW = TABLE
(ROW 10} )

FLAG ACTUN.
FAULY -
{TABLE wOW 7} 3 2

DETERMINE F
NODL 15 SAQ,
OR SA}

GET NEW ROW
NUMBER POINTING
AT NEXT NODE
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APPENDIX A — Software
Section A.1 ~— Signature Analysis Software

A.1,4 — SACMPR LISTINGS
SACMPR T=00004 1S ON CRO0013 USING 00148 BLKS R=0000

0001 FTN4,L

0002 CCCCCCCCCCCCCCLCCLCTCLCCCCLCCiCiCCCriCCLCT{CCCCLCCOCECCCCLLCCTCCTLLCLTeTe

0003 C

0004 C

0005 C PROGRAM:  SACMPR

0006 C

0007 € PURPOSE: TO DIRECT THE TEST OPERATOR IN THE SISHATURE ANALYSIS

0008 C OF A DIGITAL PCB.

0009 C

0010 C PROGRAMMER: DAVID S. WAGHER - BLDG. 688/T-125

eot1 ¢ 7030 E POTAWATANMI HUGHES/(213) 802-4190 :

0012 C TUCSON, A2 85715 FULLERTON, CA 92634 :

0013 € 602-2956-2760 £

0014 ¢ :

0015 ¢ DATE: 62 - JUL - 80 i

0016 ¢ :

0017 ¢ DATA FILEC(S)>: SAFILS::-18 contains list of available file I

0018 C names and description of contents

0019 C User is queried to enter 3 data file name from

0020 ¢ this list §

8502 C SUBROUTINES USED: :

0022 ¢ 3

0023 C 1. INSHA -~ TO0 INITIALIZ2E TABLE FOR PROGRAM USE

06024 C 2. GTPIN ~ TO GET NEXT PIN TO PBOBE FROM TABLE

0025 C 3. PRMPT ~ TO PROMTP TEST OPERATOR TO PROSE PIN

0026 C 4. RBYTE - TO GET SIGNATURE OF PIN PROBED

6027 C 5. CHECK - TO CGMPARE SIGNATURE WITH CORRECT ONE

goze ¢ 6. BKCHK - CHECKS VALIDITY OF PREVIOUS MODE

0029 ¢ 7. NOTFY - NOTIFY THE OPERATOR OF A FAULT AND LOCATION

00306 C 8. BKTRC ~ BACKTRACE TO LAST GOOD PIN LOCATION :

003t C 9. ABORT - ERROR EXIT FROM THE PROGRAM

0032 C 10. CNYRT - ROUTINE TO CONVERT PACKED STRING TO UNPACKED

0032 ¢ 11. RCVRT - ROUTINE YO CONVERT UNPACKED STRING TO PACKED

6034 C 12. NUM ~ FUNCTION TO CONVERT HOLLERITH TO INTEGER

0035 ¢ 13. UNPAK - ROUTINE TO UNPACK AN A2 INTO 2 A1°S 3

0036 C 14. ZEROR - ROUTINE TO BLANK UUT ARRAYS E

0037 C 15. LENTH - FUNCTION TO FIND NO. OF CHARACTERS IN STRING z

0038 C 16. PACK - ROUTINE TO PACK Z A1°S INTO aN A2 E

0033 ¢ 7. DCHMNT - TO DOCUMENT TEST RESULTS £

0040 C 18. STUCK - TO CHECK IF SA0 OR SA1 FAULT i

0041 C z

0032 € 3

6C43 CCCCCCCCCCCCCCCCCECCCCCOLCLeeCiCCCCCCCLCCCCETCCCECTCLCCCLCOTLToLCeCTTCoCTice :

0034 C E

0045 C 3

0046 C HIERARCHY OF SUBROUTINES AMD FUNCTIONS USED IN SACHPR 5

0047 C =

0048 C E

0049 C 3

005¢ C MAIN 2

0051 ¢ E

052 € INSHA 3

0653 ¢ OPEN |

0054 C READF 2

00SS ¢ CNVRT b

0056 C NUM =

6057 C UNPAK 2

0058 ¢ GTPIN E
v |

Ao
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FAULT

PRHPT
RBYTE
CHECK

B CHE
NUTFY
STUCK
BKTRL
ABOFT
DLHNHT

FLAGGING

NO FalLT

RCYRT
LENTH
FROK

1o

i1SED IN DwRTR TaBLE

COMYEHTION

g --
7 -- HODE FRULT (HGT hECESSaARILY BACKTRACED)
2 -- QUTUAaL. ek TrLLED FRAULT LOCATIGH
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A AFFay 1206, 140 =rray used as temporary hold for blanking purpose
DR CHARS (2% e gu gsed in unpacking of input data
B CHPuR {2 Used 1n CofMPARIson of read signal and valid siagna
DR UMy <30 arra: uged t3 held node name currently under test
R FILCHC(3ES) #eray uged to hold data file names and descriotic
ags LD Ty Holgz the Ground Characteristic Signaturse
g3 HoLD (4. frray ysed to hold probed signature in 481 forast
SRS IELUF <4 Temngorary storags srray
ags itLe {143) #rrsy ‘or Gata Control Elock for input fram file
ays IHEUF {49305 Ztorage array of input data (20 characters packesd:
37 84 IHTXT 313D F3cked anput text array for reading from EIGHA
218 IPEBUF (1462 Temp. wversion of sbowve (INTXT)
214 IRBUF {23 tfzed for reading from Signature Analyzer
G313 IFPRMPTL 12, #oids 3 Logicasl Unit No. prospt message
at & LIHE <2863 ar unpacked arecay of input text from &EIGHA
a1 4 NafE 35 #rray to holag the file name <&SIGHA
IR R POSCHRO 16D nrray holding 1€ possitble signature values

g TABLE <209,10) The dats tabis holding nodes, signatures, pointers
DR TEXT «<13) Pacied zrray of input text fram SSIGHA
01¢ THF $33 Tespor sry array for holding of re-probe node name
911 YL {2 helds the YOO Characteristic Signature
AR
511
DRI JARIABLES USED IN THI: FREOLRAH:
1114
113 TOUNRT & flag usied to check for necess:ity of 3 re-probe
Giig FRULTS = wvariable s:2d to nold count of faults on board
e117 GOOD Logicsl wariable to £1ag goocd or bad signature £
) R E:] 1 Inde. for any and ail D0 loops :
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0113
0120
0iat
0122
0123
0124
0125
gia2é
n{z?
0123
4139
0130
a131
1132
1133
134
S

Iy

TRRr
R
G132
4y 35
dian
141
142
143
1144
1145
1ide
{47
2142
0143
1540
115t
sz
11353
1134
8415%
2135
Q157
g2
0159
URR-Y
3 0161
2 sz
11563
0154
Mes
o6
0167
Gins
1ins
1170
9171
g1ve
0173
74
7?5
017e
1N oy
ire

LUCRT Logical unit number for the LCRT

LU3A Logical uni* number for the Signature Analyzer
HUMREC Humber of recards 1n the Data file of Hodes
PRBCNT Counts the number of calls to STPIN (# of probes)
REPRGB Logical variable set TRUE if reprote is needed
Fau Pointer into the current row i1n the THELE

SN The sum tctsl of faults on the board

THPROW # temporary holding of the ROW pointer

{000 g 4 0 U 0 R I 4 L 8 4 0 ] 8 2 I A W 0

GLOBAL INITIALIZATION

I YRR A R AN R Y LA R N o B

PROGRAWM SHOMP
IMPLICIT IMHTEGER {(A-2)

DIMENZION TRBLE <200, 10>, ARRAY <207 103, HOLD {43, POSCHR (ig)
DIMENSION PINAME (25, CMPAR (22, DUMb (35, IMBUF <405, IPBUF (140>

DIMENSION IBUF <4», IRBUF 2>, IDCB <144), CHARS <2, THPHLD (23
DIMEHSIDN INTXT <102, HAME (323, TEXT 13>, LINE (Z&), THMP (3>
CIMENSION TAFRAY w133, YCC <2, GND <2), THPCMP (23, CMPHLD <23
DIMENSION FILCHC +« 333
LaGGICAaL Gonh, vYaLu, FREPROE
FRBCHT = «
ROW =
LUCRT = i
FaylTs = ¢
HUMRED = @
LUZR = 25
BELL = F4L0B
Qo0 = ,FALLE,
VL il = ,FuLsSE.
REFFOB = ,FALZE.
1.
C

~ =
L
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K FOR HPIB LU AHD IHITIRLIZE SR ETC. ..

Lo Sy B g W S L )
DaclE w i e

ChaLkb EXEC <13, Ludss, I1EQTS. IEQTe, ISTATH
ISCh = 0
IbYR = {
IDWH = ¢
L
co
LCC IF SELECT CODE IS 0 THeEW LU IS HOT DEFINED
co
-
IF «~IAND Y IEQTS,7PPR . EQ. 02 [3CD =1
C
co

CCC DRIVER MUST BE LYREY FOR wP1BR S0 CHECK AMD SEE. ..
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D0

133
0134
1195
3196
0197
1138
023
N200
p20y

g2az

22
naay

u228

229

IF {IAND < 1EQTS.~/25&, 77By .NE. 37B) IDVR = 1
-
C
CoG THE LU MUST BE UP S50 CHECK IT....
ce
C
IF ¢ falD CISTAT, 10g00o0RY KRE, 02 IDUMM = i
2
LC
CC CHECK FOR ALL OF THE ABIYE TESTS SUCCESS. .. «&HD HOPE) 3
Ci
L
IF v I3CO.EQ. 0 .AND. IDYR,EC.O AND., IDWN.EQ.D)> GO TO 9
[
[
CCC IF WE BET HEFE, WE UJHFORTUNATELY HaWE Al ERROR <OR TWO,, .o
[
o
IF JISCD LER, v WRITE <1, 10001OBELL, BELL, BELL
IF fISCDO JEG, 2 ,Anb, IDVR JEQ. 134RITE <1,100025BELL,BELL.,BELL
IF + IDMN EQ. t WrRITE <1,100039BELL, BELL, BELL
STOf
C
o

bl

L ]

|t T Tt T e N e Y v }
I

Lol CULKWTE THE

Liie = LU3H -

[ar]

HFE-IB IHTERFACE

IAND © I5TAT,
ENARLE LINE WI

Ll
L

13593104

77BN

+ RH EXEL ©

C
i
CLZ 9D Huw EYER:THLHG SHOOLD BE READY TO 50
[N
i
C
LI I 0 WA R W 1 Y S 0 LU S 0 WO O 0 U Y 00 A 08 0 W I W
L
C
Co
coc
CRCC Imatislaize the dats tanils of known good
CCC fFrom the LSIGHR file, ..
[
C
CALL IHSHm S TABLE  IMT:s, [GCEB, HoWME,

CaRD IH

wLL <VWERY IMPORTANTD

(LET"S HOPELI!
CCCCCCLCCUCOCLooioody

zignatures by

TENYT, LInE, HUMREC,

THE COMPUTER?

FIu

Find out the next pan that should be probed and get ithe name of

reading tham

CHC

it

in




n239
nz24n
Oz4d i

CONTINUE
CALL GTPIN < TABLE,
PRBCNT = FRBCHT +

ROW,
1

COLUMM, DUMMYD

24z o
0243 CC
n244 CLC
0245 CCCe If it’'s pim name is STOP then we are all done with tne whole table
1246 CLC
0247 CC
nzd43 o
3249 IF <cDUMMY 13> JEn, 2HET », AHD, FDUMMY <23 EQ. 2HOP «LG0 T &0
3250 COUNT = 0
nesy ¢
. 1252 oo
| 32853 CLC
1254 CLCL Prompt the operator to prempt it (ths pin name)
: 5255 TCC
PEST- SN
nasy -
02352 135 COHTINRUE
2253 CALL PRMPT < DUMMY, REPROED
n2e 6 D2 15 I = 1,3
n2e1 TMP (1% = DUMMY <10
U= K CONT IHUE
#1ra3 G
2264 CLC
B265 ol
J2et  (LCC How get the actusl signature probed from the HP-IE interface and the
267 CLi Signature analvzer
p2a® L
nIe3 U
T B CrLl INSIG » HOLD
3271 ¢ IF (HGLD + 12 ,EQ. 2HuEY GO TO &0
g2ve Chull REBYTE «<Lusa, HOLD. IFBUF)D
: 4273 v
1z 2274 CL
& 9275 CLC
g. 0270 CUCE New check to zez 1 1t 13 3 good signeture or not <GOOD will hold the
i 2277 LoD snsuwar sither \TRUE., or  FALSE.
% J&ve L
=8 2273 ©
'3 B2&Q CALL CHECK < THBLE . PO, GOOL ., HOLD, CHPAR  CHARS , YOI, GND, PREROYT &
E 0231 WRITE <1, 12904) «HOLD <10, T = 1, 473
n232 «©
0283
1284 CCC
9285 CLCC If 1t iz bad go to re-prove section of code GO0 TO 443
f2%s  CCOC
y2ET CL
y23e C
02383 IF « . HOT. <G50UDsY 50 TO 44
3239 C
a2l Lo
4292 CCC
0292 CCCL I 1t 15 good with initial probe at board ocuter =dge, then do
0294 CCC faollowing lines of codz, else we must BackTRalCe
&4 1295 O
3 EET
% UI9v IF “ThELE <“ROQW, 10 .HE., 9 G3F TO 24
g9z C
- A-8
2
e
2
3 o
&

i

A
T3

3
2
=
5 =




0299 CC
0300 CCC How flag this node as a good node
23061 CC
a302 o

0303 TABLE vROW, 61 = 1

3304 C
pIGE CC
4306 CLCC get the good gqoto pointer
3467 CC
9348 C
4309 ROW = TABLE « ROUW, )
6310
0311 LC
4212 CCC W= don’t want te reprobse
0313 0
u314 C
2215 REPROEB = .FALSE.
a31e T
9317 O
ﬂ710 CCL lwop back and get the next pin that we have to probe
R
L

o

DOS RN BN AN L O8 QN | "-J

[ LVEN AR (O DU (U AN o]

GO TQ 140

CALL MOTF/ r FPINkMED
WRITE <1, 10003 BELL
FRULTS = FAULTS + 1

i1
1
922z 240 CONTIHUE
a2z C
] 3 il
Gi8% L.l
2225 D How sze 1f rmode lewvel bslow current was bad by checking previous
132V CLC tahle entru
N32EOLL
wizs o
GIEN Call BKCHE «TRELE, POW, “Abd, PIHAMED)
9373 IF JWaluy oo T 30
1332 L
N323 oo
1334 CLCC
G235 OOOD Hotify them of the fzuit and Qo back through the TRBLE to s=e whare
43326 00 the next probe should be
3337 L
N33
333 5 COMT INUE
34
4
Z4

s
(PR

(:l
3
w
[}

uu44 cC

3345 CCC Juzt incrementad the counter of faulte, now flag the fault in the
0246 CCOC TABLE 1n ope of two tupss: it iz the furthest in-level noeds, or
434y Qoo it 15 an ardinary +vault st any th i node:

0342 CC
349 C

A3590 IF (FROn ER, 0, G0 TO 28

az51 3
9352 Co

3353 CCC we get here for s normal node fault {not innermozt)d

5354 CL

0355 ©

1356

5357 CC

33%3 CCC find out whers last rode probed was and get it = row number

L p—————— . = e e A e ——
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0359
0364
0361
03262
0363
1364
1365
4368
0367
1363
0369
Q370
n2v4
Q372

B2TA
SRR

Q
17351

2D

ST T qTe £ s e
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]
.,
Lo
o2

o
[¥x]

CC
c
ROW = TABLE {(ROW, 10)
[
tCC flag an actual fault here
cC
C
TABLE <ROMW, 72 = 2
ChALL STUCK <ROW, THMPCMP, WCLC, GHD, TAELE)
GO Tu 2%
c
(A
CCC we get hers for a fault at the innermost node lewel
[ |:
D8
28 ROW = THPROWN

TARBLE (ROW, 7>

CALL STLCK (RO,

= I
[

CcHMPar, Yoo, GHD, TARLE)

CCC now BackTRals through the TABLE to find next node to probe

this section desls with the

1f good with a previous node being bad, So

is still bad
misprobe.,..

and then it
else was a

z¢ groba again,
li:t table,

L
29 CaLL BRTRC (TABLE., RGO
GO TO 1y
30 COHTINUE
C
G
CCo HOTE: UWe szhould not ever get here as
CCCC caze where a nods
coc flag sm ertor and abort,
oo
|
Call ARORT (TABLE, RO
CALL OUTPT < ThHBLE, HLMPRECD »
STOP
31} COHTIHUE
C
co
cCo
CCCiZ Here after a bad gprobe,
CCC then feollow bad-goto path in
[
C

COUNT = CTOUNT + 1

IF «COUHT .EQ. 1.

o
(.
CLC nmotify them we are =
- C
c

WRITE 1,
c
co
CCC zawe POW in caze new
Co
C

THMPROW = POW
[

1005 sBELL,

GtoTo

()]

ntering vbackaehech. ..

BELL
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L R - o

JE e ot R

QN T

o
J

481
D4z
1453
9454
4585
J4E8
a7
q4nd
HEI-E
a7
1474
a47ve
4473
G474
ﬂ4.d
147

54??
1q7a

T CA s
LB B}
a

¥ PR e U B e Bt B ]
P B |
()

[0}

L
-4

o
o8

[l

N NN ]
[l [

[X]]
]

D S i |

CH 5 7 O T
T T

[y}
(e}

[ B

¢

tuQo
1000
1600
1000
1000
1004
1000

: get the new rou pointer from the table

ROW = TABLE <(RIW, IO

If ROW 15 zere then this noos 1s the jault as we camnet backirace anv
further,

IF tROW .HE., 03 5O TZ 4&

gzt here if this node is the fsult, so store thz node nam= asnd go
to notification secction of the program

DO 45 J = 1. Z

PINAME «Jd = TRBLE < TMPROM, O
CONTIHUE
Lo T 25

s3ve thiz bad rnode’'s si1gnature case the next node level probe is
good, Me nzvws to be able to compare it with YCC and GHD characteristic
zignatures
D 47 I =1, 2
THPCHP (10 = CHPaR 7173
COMTIHUE

SO To 14

gzt node namse back in preparastion for 3 Re-Probe

b 35 1 = 1,
DUMMY (1>
CONTINUE
REPFOB = .TRUE.
GO TH 1S
COMTINUE

o)

THRE <12

g geb here 1f o2 mude 1t thru thie table, so now do a of acks'
i

the bad table to =zee if boasrd {or chip) fails the godnoe

[u]
uj or
-+
i
w {
3

IF <FRULTS E&®., 0O, o0 TO 30
WRITE (LUCRT, 100407 )FaALILTE
CALL DCHMHT {TRELE, nUMREC, TARRWT.

STOF
WRITE (LUCRT, 10002 ,BELL, BELL, BELL
£TQpP

t FORMATI™ 1) LU # LIVEN 1% HOT DEFINED™.2A13
2 FORMATC" 1t LU # LIVYEH IS HOT HP - IB".3A1H
3 FORMATCY LU # GIYEM IS DOWN",ZA1D

4 FORMaATO" SIG, IS:”. 19,341,

S FORMATC" << EXITING Backinezk :37,81
& FORMATC" 2> ENTERING BackCheck qf’ .2
7 FORMAT" BOARRD FuILZ ... THERE WERE ".1I

3
a1
S, FauLT:"

A-11




0479
0420
ad43
04%2
0423
1434
21425
143n
a487
TR 3]
4429
1430
1391
4az2
1533
ndad
2495
BES-T
0437
0438
1452
CS00
45 at

R R R
L

[A
.. a2
-

R R A A

i

L)

LR O RN B SO N |

10005 FORMRTCY BOARD PASSESY,3A1)
END

LR g% IO 0 6 0 0 o o 08 0 2 0 O 8 0 R L
SUBROUTINE ABORT < TaABLE, ROW:
C
(4
CCC THIS SUBRROUTINE IS A4l ERPOR REFPORTING EXIT FROM THE PR
(A
C
IMPLICIT INTEGER “wn-23
DIMENSIOH TABLE (200,102
LUCRT = 32
[

LT Wraite the arror mezsage to the output device

WRITE (LUCRT, 10> ROW, (TABLE (1, I=1,3>
HRE FORMATL A7, " ERROR AT ROW=",14,/," PIN AND CHIP=",3R2>
RETURH

SUEBROUTINE BKTRL (THBLE, POW?:

[

coc THIZ ZSUBROUTINE TRALES BaACr THRU THE TaBLE UNTIL IF FIHNDS THE LAsT
COCC  {ON-2ERD GOGD~-GOTO ENTEY, SETS ROW TOo THAT YALUE AND GETS THE HEKT
o FIH.

i

(I

IMPLICIT IMTEGER Wn-Z)
DIMEHEION THBLE <2046, 149

C

cc

COC CTneck Lo see 1Ff we now hawe 2 non-zers Good Goto pointar
Co

-

10 IF <TABLE (Rutt, = HE, 0, GO TO 240

LT Mo, we don t g2 decrazment the row pointer and chech again., .,

FOW = PCW - 1
GO T 14

20 ROW = TABLE JROW , 20
RETURHN
EHND

e e A e e o o e e o e e o o e e R e e m w m e m e e e e s e e

SUBROQUTINE HOTFY tPINAME

L

(W

cce THIS SUBRGUTLHE NCGTI .. THE TE
CLTC  THE wlTuAal FubilY o TELCTED &4 1
cce

)

T SPEPATOR OF THE HGDE LOCATIOH OF
S SIGHATURE AMALYSIS PROGRAM.

A-12
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R ]
1540
0541 IMPLICIT INTEGER CA-2)

0542 DIMEHNSION PIHAME (3)

NS43 LUCRT = 1

1544 WRITE (LUCRT ,S2(PInNAME <I5, 1 = 1,3)
31545 FORMAT(Y LOCATION OF FAULT IS ¢ " .32R22
1540

=~
™

N547 ¢
1593 CC Cheoh to gsee 1f the fault is a YCC or GHD fault zpecial

Nhd43
ussq
1551 IF rPIHaME + 1 EG. 2HU4 ,alHDb, PIHAME 23 EG. 245, .&HHD.
a5e i FINAME (3> EQ. 2H2Gy GO TO 24

1553 IF (PIMAME <195 JE&., 2H U ,&4HD. PIMAWME <23 ECG. 2H4S .AHD.
1554 1 FINARME <20 EQ. 2H.25 GO TO 1@
UnsS FETURH

0555 140 WREITE <1, 1992

9557 13 FORMAT <" GROQUND ERROF OHN CPU CHIP, CHECK QRIENTATION®

NESE PETURN

&85% 20 WRITE 1, 252

=g 25 FORMAT < YOO EPROF 06 CPU CHIP, CHECK ORIEHNTATIONY?

4560 RETURH

BT EHD

LR SCRRE BE 6 N0 NP WA AW 0 VR 0% S8 W WL U 8 W 08 A (ORI U8 308 5 D 0 A 8 6 08 04 0 0 8 D 0 0 U R

vLL L L
rHEd SUBRDUTINE 2ZHCHE < TeBLE. RON, YALY, FIHAME?

)

boards

Cos™ Ca oy T LN

[

-

1 ,:_. :'_.: !:.
ot THIS SUBROUTINE CHECKRE Td SEE IF THE LAST NODE - AalTilally HEXT NODE
CoOf I CIRCUIT TEST PRCGRESZIOH: WAS Bab, aAND THIS OHE IS GOOD, IF THIS
G TLC 1% THE CAZE THEHW IT IS THE HODE IH ERROR 30 LOAD IT & SET vall TRUE
ST [
ST v
WESTE IMPLICIT INHTEGER vwH-I0
SR73 LGICAL YALu
KR DIMEHSION TwBLE 200, 103, PINAME ©3)
150 S
2578 O
eZFT LO0D Lzt thz FRPOM pointer and put 1t anto POIHTR
WSvE OO
v L
& FOINTR = TABLE JROWw, 109
~ o
[
LU How check node YH-1) to z2e if BrD flag was set, if so then we re ok
[l g
P

USRS

]
]
=
3
Q
A
=

7
2
G
1
2
3
4
=3
6
7
3

IF «TwBLE <FOINTE, 7 HE, 02 G0 T S

P/ ]

R R R R R R
)

N

S Co

If ve get hers, it asznz that n
= 1

3 de H was ok, but H-1 was not, which is
sn impossible occurrencs, q

it and return

Cya S

YALU = L TRUE.
RETURHN
YaLu = [ FALZE,

Stnre the PIN nEME for motifying pur goses

Ca a0 Colt
5 o
[,

A-13
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iy,
P g

T

,
Vs

¥

e
=

SR v R TR o]
X 3 T T L)

O o B s s}
DS I (O -~ ¥ a

05 36
1507
G503
DRI
u&tu

=
O
-
-

Lot
e 130 I

Pl o~ ch ke oo ki - —

—
w, PO

PR R R
[x CRUI x S s S w SN 2%

¥
TS
3

3
3
5
-
H
2
=
I
i
.
psie
-~ 4
o
=

E.- 95. [
apsp P

L
e 03
DO I B Y

o

o
&
-

D
2
-

b

-

A da §

ol el

"o

O wal R Sl B sl i }

s Tk IR B o R el

[ o]

=

b
5 23 s SRR T A FEs SRR S 'R S S S v O S O VO L o e AR PR K 2 S

[ I S I O R A BRI SN R S - N S O SR O A

]
i
2
ot
4
=
3
7
J: .
-t
9
0
1
3
4
=
ot
&
v
&

pa o0 J =1, 3
PINAME < J)> = TABLE ‘FOINTR, J>
10 CONTINUE
RETURN
END

Pl 0 L A 2 I 0 0 i R DN O 3 N U 0 A U I 0
SUBROUTINE CHECK THBLE,RON,GOO0D, HOLD ., CHPGR, CHARS , VI L, GO, FRBONT &

TH
(1]
Is

S SUBROUTINE CHECKS THE RESULT OF THE SIGHATURE JUsT PROBED AnD
PARES IT WiITH THE CORRECT ZIGHHTURE 3TOPED In THE TaBLE. IF I7
GO0 IT SETS LOGICAL GOOD Td ,TRUE.

i
M

L)

WD N B R B
o

IMPLICIT INTEGER tn-2:
LOGICAL GOob

DIMENSIOHN THELE a0l 100, HOLD <43, CHPAR <25, CHARS (2
'IthaIUN oo 25, ZHL o2

PRakied =
HUMLHE

I
£ pa

ot

-
T
L)

I+ PRECHT iz 1 or 2, then this 1:
T o1 z

o= =
o chack 1t, and 1f 1T n sture it in either YLD or GHD

L 5, th
i
IF PFRECHT HE. 1 .wHl. FRBCHT .NE. 23 GO TO 139
IF v FEBCHT JEQ., 25 G0 T 13
D1z =1, 2
Yol vJ3 = TublE RO, <Jd + 22 D
12 COHTTHUE

(UL RO
iz D4 o= 1, 2

GHD- V4 = TREBLE <ROW, <4 + 32 2
14 CONTINUE

i

00 Zube outine PCOYRT coneerts the signature in HOLD (4817 intc 262 in
S0 THMPRR sc it can corpare at with the table

C

i3 CALL RCYWFT HOLD, CpPar., SUMCHR, PAKLEH, CHARS)

C

[t
A

ol HOoW BWE HeYE THE PRUOEED CIGHHTURE IMH CHPAR IH A ZAZ FORMAT <3AME &E
Hi3d

cC TeRLE Y, SO WE CrH W CONFPaRE THEM.

IFCCCMPARCY 2 EQ, TRELEC RO, 4 5, anNU .

+ COMPRARC 2 0 EQ, THRLECRON, S350 GO TO 20
GODD = .FalLsSE.
TABLE (R3W, 7> = 1
RETURH

20 S00D = (TRUE,

TARLE ROW, A3 =

RETURH

END

bUBRUUlIh& &Hth xLu:H. HdLL, RBUr,

CCe THIZ SUBRCUTINE 1: THE IHTERFW{E BETWEEN THE Z1GHATURE wmHALYZER
A-14

[

3 YCC or GHD characteristic signature
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Lol ool v

L)

O 0 g O T (N

R~ U VIE N SN BV SN iy U IR PRV BN B« SR A T PN I SR i )

e

Do R I e R

[
2
5
5
B
&
&
[
)
=t
&
Y
&
[
A

<
-
i
-
5
-
>
f
e
¥
.
=
¢
-
'
-
1
-
7
¥
&
byl
ot
b

K

5 5
= | Qe
= e,
= G
= 2
? 15,
=3 by
E 35
E B e
== tdead
= hRG
£ EA1
; -ji;,E::-
nEE
H A5 3%
= ! IR
BT
woas
L3
3 P
itz il 24
3 Js 9%
] e
z i tim S
I e
g, W37
- 3
P
- 41239
. f— e
g . 4701
= drdil
) araz
= av a3
& a7 64
AT 08

AT 06
uray
Ny o
17 as
avio
711
71z

il it it

£)

THE MuIN FORTRatt PROGRAM. [T SETS THE SIGHATURE &uD STORES IT

YARIABL: HOLD IH A 4Aa1 FORMAT.

HHD
IN THE

Lo ot
D]

[pCR R I g
T O

IMPLICIT IHTEGER (n-2)

DIMENSION POECHR (163, HOLD <4, IRBUF
LDaTr POSCHR ~1HU, 1d1 ,1HE, 1HI, 1H4, THS, 1HE
+ tHF . tHd ., 1HP, 1HU

(2)
,VH 3. 1HA, THO,

[}

WHEH HEY{ SHE » D2E:
THE ZIGHATURE

JFERATOR & CHSHCE TO PROBE.
ANk 1T FEDE

T HQW PAUSE TO SIVE ThE
C THEY THEHN EHTER & T9arRIWGE RETUPH <{<ik2D

ﬁtﬂf?C'ﬁ
J

WRITE (1,1
FORMATC" ENTER .CP-
READ <1.2510UM
FORMaTC 12
IF {1DupM L Eo,
Chall EXEC . v,
HoLl (1, = Fi
P
L

RFTER

-

P

142 STOP

-3

3, 7400B0 /296 + 1
>, 17BY + 1)
3
J

g1 .0R., IDiM LEQ.
Sl ade+Luia, IRRUF,
DLCHR - IanD {IRBUF 71
= POSCHR - TANHD < IRBUF (1
= EOSCKR TAaHD L IRBUF (2
= POSCHR 1 1alD 2

HOLD <z2

, 7400B) /256 + 1)
, 17BY + 1)

HoLD L 3

HOLE 4

RET-iEH

ENL
?CGEtCCECFf:CLLf?R':

SUBROUTINE

CUTINE FEOMFTS THE TEST OPERGTOR TO PRUBE THE PIH
HLPHANIMERIC YakIABLE DUMNHY

L THIZ sSuR
D SFECIFIED B~

-
IMPLICIT THTEGER =2
OIMENS T DLMMY (33
LOGICAL REFROR
LUCRT = 4
IF "PEPRUGE . G0 TO 1S
WRITE (LUIRT. tOo» DUMNY {13, I= 1,30
HRL FORMAT °0 * PLERLE PROEBE PIN v, 3R
FETuirh
1% WRITE WLULCET. ZaatdpMey I, 1T =1, 30
i) FORM/BTC" FOSSIBLE MISPRGEBEY.,.", " PLEWSE REPROBE: ¥,3820
REPROE = .FousE.
RETLIRH
EHD
(18 5 R LIS Y 8 28 8 20 1t 08 O O DS 8 IR USRI W SR ¢ SO REIE U IEDE DR I 00 18 I 0 8 DR 0% 1o € O 0 0 0 0 0 NS

SUBROUTINE GTRPIY SOLdi, DUMMY S

CTHBLE . Rind,

HLPHANUMERILC CHARACTER FOR THE
HHl IT I DUty

THIS SUBROUTINE GETS TuE HELT
FIH HUMBER Td BE PROBED HEXT,

PLACES

Lyl W)
[

DaCROuCE B a B

L O T T I e O e T

IMPLICIT INTIGER v H-20
DIMENS IO ToBLE 200, 142,
DO 101 = 1.2
DUMMY 1) =
10 DONTINUE
RETURN

Dty

L3)

THLE v ROW .1

A-15
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END

3

1
b TR W W 5 I I 3 O R 0 05 08 0 1 D A 0 MO B B 0 D
21 SUBROUTINE IHSHACTAELE, INTXT, IDCE, NAME , TEXT, LINE, NuisREC . FILCHC ) :
22 cC :
23 L :
24 CCC E
2% LCCCC This zubroutine reads 1n the data from the Signsture Arnalysis H
ccC Data fi1le created for =ach unique PCR, and creates 3 table in §
o memory for the rest of SACHPR to utilize 3]
C 3
> é
[ 2
C
C  ARRAYS HHD YARIWEBLES ufED IH THIZ SUBPROGRAM:
C
% L FILCHC: 353 farray to hold data file name and description of contants
& L INTHT €133 The datas Input Text Buffer
?o0 IbTe {143 Input Data Control Elock buffer
= L LIHE (Zéo Holds unpacked wersion of an input record
3 C MaME (2 Holds the file mame of 5A data file (in 2AZ format? :
2 . TABLE v2a0,10¢) Table to hold all the input data :
v D TEHRT (13 Hold:ing arrsy uzed by CHYRT to unpack INTXT
4

Lo LF Cartridge Peference Humber of Data file
. C T<TLEH the length of the TEXT array
o £ LINLEH the lengtn of the LINE array
Fan L I # of wmords to read in a8 CALL READF record
dya’ & IuPTH file tups parametsr btz CALL OFENH {not usad, hence 22
uva: T ZECODE tha zecurity code of the 34 data fils
. ava: 0 IDCES zaze of tne Data Control Block in words
) aTSe L 1EPR Errcr parameter on all FHP calls
iTRYC RO Row pointer into TABLE
] aTBz L NUMREC Humber of Records in the Data file of nodes
X 2732 £
1 WS4 €
§§ (TS5 ¢ EXTERNAL SUBROUTINET AnD FUNHCTIONZS CALLED:
5 ¥ 4758
! OvET L CHYRT converts pached text (423 1nto unpacked text {A1)
4 a7vss £ HUM converts hollerith characters into numbers {integer’
: A75% L UHPAK urnpachs an 22 wariable into 2-41 variables
17ed C
avst
arse &l
IreE CCC INITIALIZATION
= uvad CC
= Grss €
- a7eé IMPLICIT IHTEGER tf--Z
g - Irer CIMENSION TABLE <z209.102, INTRT 17.. IDCE {144, HeME (3>
%%g “ aTed DIMENSION TEKXKT 7137, LIMNE <20, FILCHD (3%h
£ 3 =3 avee THTLEN = 13
a7 LINLEN = Ze
AT IOPTH = 0 :
3772 SECODE = 2HRT
aves IDCERS = 144
a774 INTXT 3> = 2H
M T
a7vve Cr
777 CCC Now open up the data-file-name data f:ils
377&  CUC
Szt - - ey -




1

)

&

v

a

3

=4}

1521
gz2z
u823
224 O
ng2s Lo
12286 CCC me
g2y oo
az2e .
n52e
5838 C
231y 0
4332 CLC
0833 (T
2234 O
93385 =
Uz G
az3?7 CC
4333 CcC  1If

MAME (1> = ZHSA
NAME (2> = ZHFI
NARME (32> = ZHLS
IL = 35
24 CR = 138
2725 C
786 L
d7TE7? CCC Now actually open up the file
uw?as  CC
o7va9 o
3729 CALL OPEN <IDCB. TERR, HaME:
0791 1014 WRITE 1,1
av32 i FORMATY ~/, " FOLLONING IS5 LIST OF AVAILABLE FILES, EHTER +vIUrR”,/,
§793 1* CHOICE FROM THIS LIST. T2 RE-PRINT THE LIST EHTER 27 IN *,/,
G734 2" RESPONSE ToO REBIEST FOR FILE NAME®, ./
4738 244, FILE NHME",‘“."CP" 25, "DESCRIPTION OF COHTENTS",/
073 R D L et n, /7,
wEIT S* NHEH AZLED TG HIT <{CR> AFTER A PROBE, SHOULD ¥DU WISH 7O ",/,
TR & EXIT THE PROGRAM, TYPE R 1"
n7eh Caibl BWNDF {IDCBD
R TRY CONTINUE
TRal o
PR et i
uEd?d ILE fiow read one zhtry from the datz-file name data file
YE-STE S 1
N C
pE=311) CuiL READF ({Ilig, IERR, FI.CHC, IL. LEHND
TEGT IF {IERP .LT. 03 GO TO S0uq
2 IF «FILCHL <4 JE@. 2H 5 Lo TO 4
19 WRITE «1, 2% FILCHC
i 3 FORMATY 1L, 3A2 . SK . AZ . 22 . 21A2 >
Liy T 2
3 MEITE (Y, 59
S FORMAT( /7, " EHTER FILENANME:")D
READ <1, &7 (HAME «1,, I = 1, 23
S & FOFMAT. ZAZ

F THAME <1 E@, 2HY7s G0 TO 101

WRITE <1, 7
7 FORMARTC " ENTER CR:"2
READ <1, & CR
FORMaT 1)
IF {CR .LT. 15 .0¥., CR. GB7. 2
M

> GO TO 4
ChALL OPEH <1IDCEB, IERR. HaME:
IF {IERR .LT. 0 GC TO 4

get bere 1f we suscezsfully opened their data fils

ROW = 1

How read the ROWULE record.

CaLl READF{IDCE. IERR, INYNT. 1L . LEND
there 15 a reading srror. go to the error handler A-17

»ﬂmuwm B




e eae T e G S SN SR LY S Su
B e - i e —

il

4839 o

ng4a C

0841 IF <IERKR .LT. 0» GO TO 9000
0842 .
4842 L
244 COC  Check for the word END, indicative of EOF
QS48
545 O

L IF CINTHT ¢

»]
ot

JER. ZHHD > GO TO 40

CCC Copy the Pin, Chip, and Signature into the data takble

e e
(v Ol 00 D 0 0 QD 00 £0 20

g R LT A n

0

i

2

3 ¢t 1o I = 1,5

4 TABLE (ROM, 1> = INT¥T (I H
3

=3

- o

i CONTINUE

‘0o How unpack the record to facilitate conversion inmto integers..

Caly CHYRT CINTRT, LINE, TXTLEH, LINLEWN)

cut i1nteger walue of &th & 7th column of data file into TABLE

Lo B B |
[l

SR e et B B |

L)
f ot

10 4« NUM (LINE (112> + HUM (LINE (12,"
10 + NUM (LINE <132 + NUM (LIHE <id43>

TABLE <RIW, £
TRELE {ROW. 7

nn

270 CLL dow convert the theee pointers (GGTD, BGTO, FROM) into intsgers.
7E Lo and store them in their proper location in the TaBLE
3 LN

THELE <ROW. 2o = 10054NUMN (LINE (135> +100+NUM(LIHE(1G 2
TRELE. RO, 3 o=TRELECROM, 2)+1 04NUMCLIHEC I 7 2 3+ HUMCLINEC 1S )5
THELECROW, I 5=1000+4HUMCLIHE 1355+ 00+NUN{LINE{203)

THELEY RGU, I 3=TABLE EOUW, I3+ 1 NUMCLINEC 21 ) 3+HUNMCLIHEC 2230
TRABLECROW, 1 =1 000«NGMILINE( 2355+ 1 00xNUM(LINE{24
TABLECROM, 1 0:=T&RLECREW, 10 3+1 (eHUMKLINE( 25 5 3+ HUM( LINEC 2€ 2

EE.

a
i
1283
G221 Co
B332z CCL Increment the ROU pointer. .,
4283z oL
aza4 o
G285 ROW = FOW + 1
by e I
3827 L
& CLC a3nd go bachk to read ancther record
S L0
g O

P e I S R N o o
RV ORVUR S BV REYCREVS SRV 0 I W R s VI (B O R VI v w Bl ™ BN

[

cE
A CCC we qget hsre upon an ECF
i3 cC
E .

Q0 e 00 NG ) 00 QO 0D L0 OO Q0 0 00 L0 K0 0 00 D0 00 Do o

O
LOCHRY B LB N | B SN N IR S L

1l
Y
[ ]
o

]

NUMREC

s
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VO VIR s ST, R R N (N T

VD D D D D 3 D D D D

C v

v AU
LSO

el

R Y Oy (R R (Y Ry B RV (Y VY VY T Y IV N S VY N TV R PR Y < BT
LR B A A IS LI AT B ¢ Y 2SR R (NN S At SRR A U - S Y I 24 A5 [ 7% XS I B Y I /9 0 &

[ N A A I A N RS TR B R I RS B 1

T

sy vt )

Nip g

NTh e

T
D

R R

- TR

<

LT

et =]

P

RETURN

3000 WRITE (6,301072IERR,NAME, CR
3610 FORMATC" ERROR #%,14,%0N FILE:*,3AZ,"::°,13)
STOP
END
COoCLOLCCOOCIC L o COL U {CICLOCTCOLCCoCC OOl oSO Io L CCCooTT
SUBROUTIHE CHYRT (TEXT, LIKE, THTLEN, LINLEH>
C
CC This subroutine converts packed line in TEXT into an unpacked string
c twice as long. im LINE

VARIMEBLES AND aRRARYS USEDR IH THIS SUBROUTIWE

CHRRS{ 2D talds tuo unpacked charscters used in call urpack
TE-TCTATLEH ) holds the packed text that needs to bz unpacked
CINECLINLEN) holds the unpacked wersion of TEXT

TR a horizantal column pointer into LIKNHE

ExTERHAL SUBROUTINES ChRLLED

uneRk papacks tws packsd characters into tso unpacked CHARS

Dt B Bt B BT B i B BRSO O orC oI O o T O o)

InPLICIT INTEGER <a - 2>

DIMENZION CHARS (2, TEHXT (TXTLEH», LIME {LINLEN>, THMP {27

Fik = 0
I-
(L
L8 icop from the bheainming of the TEXT to the end
LELS
=

DO 1 I = i, TATLEYH

FTR = FTR +
i
!:. '
CSC  wunpackimg as us go. .. using osutine JHPRK
cC
[
DALL UNFRK (TEXT 1>, THFP

c
cC
CCC  put the unpacked ws: sicdn ints jine
L
C

tINE (FTR) = THP 11
PTR = PTR + |
LINE (PTR: = THF - o
140 CONTIRUE
RETURN
END
(DX 0104 LY 0 0 0 8 0 8 LR 2 5 R L O 5 4 . P L 08 8
FUNCTION HUM (CHeR .,

c
CC This function convarts a2 hollerith rapresented character 1n CHAR
DA into an integsr nuaber 1n HuM

A-19
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YaRIABLES AND ARRAYS USED IN THIS FUNCTION
CHAR the actual character upon which conversion is to be done
SUBROUTINES aND FURNCTIONS USED BY THIS FUNCTION

o o i g il

CoDE csustem subroutine needed to do type conversion
IMPLICIT INTEGER w8 - 23
c
NN
CoC we treat a blank as & leading zero, so handle accordingly
[N
DA
IF (CHAR JER. 1M » GG T 14
C
P
CCC call =system COLE routine to do type conversion
[
i
Crcl. Core
C
cr
CCC "Read" the charactar ocut of CHRE imto NUNM
(g
C
READ +CHAE, 3 HNUM
ot
LCC by the following format
i
c
g FORMAHTOTL
RETURH
i HUM = ¢
RETURN
EHD
L 0 038 % a0 R W OO g R € O 8 0 0 O 5 0 2
SUBROUTIHE UHPaK CFPAK, CHARSY
G
cC
CLo
CCCL This subroutine unpacks charachters stored in wariable PrK in an AZ
CCZ format, into 2 chars., at Wl each in the array CHARS(1 ., CHARS(Z)
g A
"
IMPLICIT IHTEGEF 'w -~ 20
DIMENZION CHARS v2.
cAall COoDE
RERD(PAK, % CHuRE
3 FORMATY 261 2
ReTURH
EMD A-20
§
H
S A




101% CCCCCCCCCCCCCCCorCCCCooCocoCoCoCiQuCoococcecCocegCCeCoctecocoooooeeeoeee
a2 SUBROUTINE ZEROR varkRAY, LENGTH, WIDTH)

0zt C

0z2 O

023 0 Thiz subroutine sets ARRAY CLEHGTH, WIDTH)Y ta zero

v2d4  Cr

025 C

{ IMPLICIT INTEGER CtRh-Z2

i~

DIMENSION ARRAEY (LENGTH, WIDTH>
PO 20 I = 1,LEHGTH
0o 10 4 = 1,WIDTH
ARRMY 1. Jd3 = 0
1 COHTIMUE
21 CONTITHUE
RETURH

=

=

o e

Gl O O3 e a) f0 F3 P2 DD g IO PRI RO

[ [ S 8 O SRR~ X VR VR I )
w—e

VU P R e T e
]

0 END
i P o P o 8 S 0 D O I 0 R O 4 5 L
03 SUBROUTIHE QUTRT ¢« ThEBLE, KRUMRECD)
37 o
g3z oo

—
byl
Lnd
0

I8 LLC This sooroutiie outputs the TABLE full of nodes and signatures

toda oo
' Tl L
12 IMPLICIT IHTEGER /v ~ 29

LB A DIMEHSION TsBLE c2u00 ,{i0.
R ) DO 10 § = 1. HUMKEC

: S WRITE «&,S)1,¢ TABLE Y I,4d7,d = 1,100

3 tudn 9 FORMAT. 100, 13,44, 32, "1, 2a2, "1, 11, "1, 11,307 1", 145
i ML T R COMT IHUE

£ T 04E WRPITE 16.15)

3 349 15 FORMW TS THI

S T

tOSG: RETURH

V0% EHD

BTN SO A W UL U U 1 6 A LD LU AN 0% N N O O DR 0 P S I I 0 0 I 3 O T B 0 0
g Y3 SUBROUTINE RCYRT vHOLD. CHFaR, HU¥LHR, PAKLEN, CHARS:
P (R =T
%% CE R
L 084 QLD This subruwotines takaes the text 1n HOLD and using subroutinse FACK
N . 1057 0O  packs 1t into DMPAR
- - thS3 O
b 1053 ©
‘ R 1nG  ©

I vudt O YRRIABLES AHD HERAYS USED I THIS SUBROUTINE
3 PigE O

Tund
= viad  C HOLDOHUMCHRY  unpachkea HOLD of charactars that need paching
E 1ua3 O CHPRRPIPRILEH) packed CHPAR of characterszs that came from HOLD :
H tygs £ HUMCHR the number of unpacked characters inm HOLD :
2 ey © PakLEH the numbsr of packed characters in CHPAR :
e - tuéd = FLKG flag to t=2ll if we need to add an extrs trailing blank §
=h Tue®  © CHARSCZ) arrat of twe unpacked char acters from whach o pack 1
- (R U W hearrzonval pointer into the HOLD arvay E
7N 171 ¢ :
= ] - E
= a7z L H
E 1473« 3
=5 107 C ENTERNAL SUBROUTIHE: CALLED FROM THIS SUBROUTINE :
= 1075 o
- turs GO z
i C {977 € PARCK packs btwe ohzvacters in CHAKRCT (22 into PKK E
S 10v2 C  LENTH function to retirn the number of characters in STRING :
s A-21
3 g
Y E
i N o 5

i
i




tovs

1430 JMRFLICIT IHTEGER (8 - 23

1 as DIMENSION HOLD <NUMCHR), CMPAR (PAKLEH », CHARE (u«)

e FLAG = 0

PREA L

v 054 OO

CAES CC get the number of characters in HOLD

028 CL

1087 ¢

i ag NUMCHR = LENTH JHOLD)

1089 ¢

1099 LG

1091 CLCC find out if 1t needs a trailing blank before it gets packed

1092 CC

1933 @

{024 IF <HOD v HUMCHR, 2, EO. 0 GO TO 5

1225 o

1096 O

1037 CCL here 1f it nesds an extra blank, so set FLAG accordingly

1aae Lo

1999

YiadQ Frag = 1

HR I B o7 THUER

1‘!':'2 Jd = ]

LI IV A

g O

ipS oCeC loop ror tne number of charschters in HOLD

1108 CC

IR Y

102 DO 20 I = 1, HUMCHFE

T1a9

f1ta CC

1111 CCC  increment horazontsl column pointer into HOLD to get next charactar

FR I T N

1142 ¢

iti1d Jo= oo+

1115

11is L

V117 CoC put the first character fo be packed inko CHARS

1113 Co

t113 T

1120 CHARS i+ = HOLD «J>Y

it21

1122 CC

1122 CCC see if we nesd an =-tra Blank to be put in CHARS <20

1124 ©CC

1125 ¢

1124 IF ¢+ HOT., <1 ,EG, WUMCHR> .aHD., <FLAG .ER. 132> GO TO 10

1127 C

1122 CC

1129 ©CC we get hers 1f the trailing blank 1s needed

1130 CC

1131 ¢

11322 CHARS (25 = 1H

1133 GO TO 1S

113 c

1135 CC

1136 CCC  i1ncrement column pointer to gst the next charactsr
A-22




LENTH = I
RETURH

1133 10 Jd = J + 1
1143
P14t O
1142 CLT  put the second charactsr into CHARS
1143 LC
1id4 C
1145 15 CHARS <(2) = HOLD < J>
1140
1147 CC
1148 COC  and pack the two of them into PAK
1143 ©CC
11sa ¢
115 CALL PACK < PAK, CHARS:
1152«
1153 Lo
1754 CTC and then put the packed characters into the array CHMPAR
1159 CL
11S5s 0
1157 CHPAR (19 = FAK
1155 20 CONT IHUE
11549 RETURHN
1YATN END
[ JCR A O N W E I W 0 Y 8 0 4 VS A W L 0 A D O 3 ] g 0 L ] i U o D L S ] B e
Ting FUNCTION LERTH JSTRING)
R LA
3 Pigd G0
= 1165 LG This Function determinss the number of characters in the array
E tigg CC STRING, Maximum length 1s 20 and if the 3TRING i= blank 0 is returned
E Yimy O
1168 IMPLICIT IHTEGER «w -~ 23
é‘ 1169 CIMEHSION STRING (20>
= LI I B
< | PITT o
;E} 1172 CCL Set string pointer at raghtmost end of array
o 1173 (¢
%‘ HRIRAT S
E | 1175 I = 390
F 117e
7% R
%:, 1178 CLCC now check to see if we sre at left edge of array
. 1172 CC
E 1120
4 11215 IF I LT, 1> GO0 TO 20
X 1182 C
1183 L
1124 CCC if were not, then check %o ssee 1f this character is non-blank
1135 LG
1%
i 112y IF {STRING «I7 .EQ. tH » GQ TO 10
1183 C
i18% CC i
113¢ CCC 1f it 15 non-blank, then I is the length of this array :
1191 CC
11932 C
1133
1194
1135

if it is & blank, howawer, then zhift the pointer to the left and
loop again. A~23
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1199
1200
1201
izaz
1203
1204
12065
1205
1207
{293
1209
1210
1211
1212

1213

o o B

P> pa P
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ek o cm et ek e ek el bk e e ek

at b aeh mh e b ek mh md ek mh mh hd e ek wd ed

[ I I TV KT SV VIR AW (B O LU L LR R OO AN (U TR I TS CCRS R CCRS (S (RO U LTS L LV SO

[ O Rt Bty AL R Q) 1 [N <N R PR SV U N P SR U S VY P T Y (2 0N R Y QTS T Y N (X
[ IR I O T N I LR I I B TN IO SR Y W 3 T O I X S T O ¢ B N X B (R B SV (I Y Y

-t b el ik b ke b b b smh ek ok

[RE

(]
[~]

oL

(]

30

c
e

A OO
(o]

pks |

oL

[l

[y
cCC

- -~
Lk,

R R e R R e R W i

-
=

[y B}

c

Ny N R AR R R AT
Do S ]

1 =1 -
GO TO 5
LENTH = ©
RETURHN
END
CCCCCCCCCoCorococeel
SUBROUTINE FACK ¢«

1

£ This subroutine packs characters stored in arvay CHAR(Y », CHARCZ) 1n
an Al format each, into the variable PAK in an AZ format

IMPLICIT IHTEGER «<n - 20
DIMENSION CHARS (20

PRK = 2H

CALL CODE

WRITE wPAk, 5° CHARS
FORMATCZAL )

RETURN
END

(L0 L L U L I 0 04 o 04 O AL O D 1 D D DO 60 0 e Bt 08 D 0 D B
SUSPOUTIHE DCMHT < TABLE, HUMREC, TARRAY)

L This subiroutine Documesnts all of the ftaults found inm the UOT

YARIABLES AND #RRAYS JSED IN THIS SUBROUTINE

Lionor Pointer uzed to loop through the TABLE

HUMREC Tne number of records in TABLE

TaeLE The datas Tabkle holding all nodes and signaturss, etc.
TaRE'Y The array uzed to hold the system time and date

EXTERNAL SUBRROUTINES LALLED

FTIME System routine to get timez and date

IMPLICIT INTEGER vp - 20

DIMENSION TaBLE <200, 103, TARRAY (152
CRLL FTIME <(TARRAY

CALL OUTPT (TAHBLE, NUMRED)

Mrite out hesading tor orror(s? on strap prainter (LU = 329

LOOP through the THELE zcamning fuor fault f1333ed nodas. .

DO 20 LDOOP = {1, NUMRELC




1259 IF «TRBLE {LOOFP, 7> LE. 13 GO TO 290

1260 IF {{aBLE (LOOF, V> .NE., 2> 30 TO 10

1261 WRITE (32, 9> <TABLE <LO0OP, Jd>, J =1, 3,

126z 9 FORMATC® FaAULT: »,3p2," R

1263 GO TD 20

iZ6d it IF <TABLE <LOQOF, 7> .EG. 4> GO TO 12

1285 WRITE <322, 11 «TRBLE <LOGP, J), 4 =1, 2.

1266 11 FORMATC " SAau - " ,3ARZ," "

1267 S TO 20

1268 12 WRITE <32, 13 fTakLE <LOOGP, J3, 4 =1, 3>

1269 13 FORMATC® 381 - *,3/2,7 "

p 2 COHTINUE
WRITE <322,30»

=0 FORMATS " BAD SIGHATURE(S): #,/," —cemccemcmcm e e "y
WMREITE (32,352 <TaRRaAY (I3, 1 =1, 15

33 FORMATC" TIWE: "IK,5R2,/7,1%,10R82,/," ~mcmm e e nos,
+4%, "TEST REPORT "
RETURH
END

08 IR Y X 0 0 ¢ A 0
SUBROUTINE STUCK <RDOW, ThPHLD, YCC, GHD, TﬁBLE)

[1&]
~J
<o

-3

[ U (U (O e (]

L=V A Bt RN w VKRR S R R Y LN IR VIR G § BCRDOCR I ¢ B B RN (gt Bt B S Tt B IR Bl |

[REY

LOCNE s KRR s SR I NS 3 X

[P

This zubroutine cheocks to zesz if the fault found was a Stuck at O, or
Stuck at t. and if zo fl3gs a 5A0 with 3 in column 7 of table, or 4 21f
it 1= a 4“2/l

oS IS B O
[ B v B o
™

(SR POy FS I (WP -
D I Bt T o B e B e B e §

IMPLICIT IHTEGER {(®u - 23

DIMENSION THELE <260, 105, VOO {23, GHD <(2), THPHLD <22
WRITE <1,13THMPHLD, GND, VCC

FORMATC" THPHLD ", 242, 2¥."GHD *,282,2¥,"VCC ".242)

KV

T - Y

R G Fr R H
ra |

s
Mo o

IC Check to ses 1f it iz 3 SA1, Sa4A0
CL
C

IR MLy

IF CTMEHLDC i 3, ERL Y000 « (AND, THPHLDCZ),EQ.WCCC(2y GO T 20
IFC NOT . CTMPHLD 15, ES.GHD 1 5, AND THRFHLDC 2 EQL GHDL 232360 TO 30

P el

v

N CRR CRRY N x PR o QRN O % I ORIl Ny 0 S s O

GHDr 5300 fault

b b e b ek e b ke ad ad ek b i adh md b ek b oo e

u]
ot
-
)
R
s
-+,
=
-'
[
0]
[1]]

O I AN I OIS OB (WY LNCRY O SR (VOB (N (Y OV T (VO (RN OIS (RN OB OIS (O (RO TR YOI CVRE (S R LN

(O3]

o

D ]
[

=
[ B N ]

1303 TaBLE «ROW, 73 = 32
1304 RETURN
CONTIHUE

-
1>
e}
n
arl (h}
o

!

o
Ry R
o G

el

o

et here if it iz 3 YCL Y381 fault

1310 C

1311 TABLE «ROW, 75
1212 RETURHN

1213 30 RETURN

1314 END

13215 END%

I
H
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APPENDIX A — Software
Section A.1 — Signature Analysis Software

A.1.5— SACMPR 8080 A/B MICROPROCESSOR DATA TABLE FORMAT

Good Good | Bad | Good | Bad |'From'|Element

Node Name |Signature | Flag | Flag | Go To| Go To| Go To | Name

row L1l 2|3 4]5 6 7 8 9 | 10 |word#

# |1]|2[3]4a|5]6|7]8|9] 10| 11]12]13]14[15]16|17]18] 19|20 |Byte #
1] U45. 20 0 2(0 0/0 0
2| U45.2 0 3{0 0lo o
3| U45.1 . 0 9/0 40 0
4| U45. 4 0o 0|lo0o 5|0 3
5| U45.6 _ 0o 0/0 6|0 4
6, U45.9 o 0ojlo 7/0 5
TlU45 .14 0 0/0 8|6 6
8|lU45.15 0 0l0 v|oO 7
9|lu4s.17 1 5|1 0/0 0
10|u45.18 0 0|1 1009
11|U45.109 0 0]1 1]1 0
12{u45.25 0o ol1 3|1 1
13|U45.26 0 01 4|1 2
14|usas5.27 0o 0lo ofl1 3
15|U45.28 2 3|1 6/0 0!
6lusas5. 209 0o o1 711 5 |
17 U45.30 0 01 8|1 6
18{U45.831 0o 01 9{1 7
19 ([U45. 3 2 o of2 of1 8
20|U45. 33 0o clz 1|19
21 |Uas5. 34 0 02 2{2 0
22|U45. 85 0 0o o 2 1

[T
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SECTION A, 2
LNDEL

1. I.INDELFIOWChart 0 9 5 8 0 0 0 4 0 5 6 2 0 600 T O 6 s e s e e 000 0 e
2. LNDELLiSting ® ® & 0 0 06 5 L 0% OO GO S G T S P8 0B 0006 0L s L0 s e o

A-28
A-29
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APPENDIX A - Software

Section A.2 — LNDEL

A.2,1 - LNDEL FLOW CHART

(TO WRITETO
OTHFR TAPE)

LNDEL
COUNTER TAPENO = 5
> 1200
GET INPUT ?
FILE NAME
AND OPEN
1T, NO
NKR
BLNRR 8L
BLANK OUT
BLANK OUT LINE OF TEXT
LINE OF TEXT Ex

READ LINE
OF INPUT
TEXT

CONTAIN
END FILE

YES

FLAG
?

i1SIT

BEGINNING OF
FAULT SECTION
2

YES

WRITE

OUT LINE
OF TEXT
TO TAPE NO

INCREMENT
RECORD
COUNTER

r

READ
NEXT
RECORD

CONTAIN

END FILE

FLAG
?

YES

LINE

CONTAIN -'S

1'S,0'S
?

YES

LINE

START WITH
BLANKS
2

WRITE
END FILE
FLAG &
CLOSE FILE

Ci-€EL60
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I O O D D O
N RN IS s s O v DO SO < O v AN e (O L iR s (N s S 4

ST U T S O 0T D

[EW I xRS I SN IS < S OV 3 (R~ N o}

el ]
Lol m B o B ot R nal

PR e e
e R v e e
REN B B BN BN LY SRS |

(SR CURS I TR | I OS99 IS (NS ]

o,
o

o

a4
o

L)

3]
2
g
REL

-

- D

LY R RNy BT LYY
DR A CRRad B A

TS LD KL
— b b

Lo B v S e e
[ I A~

=
-
&

a1 as
G106
a1t a?
g7 0
a109

el

-
—
o

it

yLR e}
PP
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. N
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cC

O o I )
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)
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e
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[
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]
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DIMENSION INTKT <133, NAME (335, IDCR (1445
DATA EQF/2ZHEF/

TAPENO = 4

IL = 18

COUNT = 0

Prompt to get the input file name

WRITE (1,1,

FORMAT (" ENTER INMFUT FILE HAME:" s
READ (1,2 NadME

FORMATC(32AZ)

Open the input file name. if an open ervor, flag it and stop

CALL OPEH « IDLCE, IERR, HaME:?
IF fIERR LT, 8> G2 T %9040

Biank out the curcent linz of hewt

caLye BLHKE J{IHT¥7)

Fzad the next linme of input text

CALL READF < I0CE, IERR. INTXT, 1L
IF CIERR LT, 03 50 TO 3200

Check to =se

i

it the lims Raz - TTaAL..." in 1t, indicative of our EOF

IF CINTHT <25 .EG., 2HOT. G0 To zad

© @While the werd "FAULT...* does nNOT appear, loop at 60 reading lines of

1nput

IF SINTXT 2% HE, ZHRU X GO TO &9

. Until it does. .., thern wraite out all subszequent lines, excluding any and
all lines contsinirng --- 5 urti1l we 22t EGF or non blank first charactar:

WRITE <TAPEHO,PSIINTST
FORMAT 123527

Increment record counter (to e if e need to write to zecond Lape

COUNT = COUHT + |
IF (COUNT . GE. 12

[48
Ve
P
|
I
]
m
=
]
1
Ln
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Dl gy

M9

1120
uf 21
3122
9123
0124
4123
2124
aiz?
412
2123
0130
1131
0132
0133
U134
M35
136
Q137
4135
e1329
144
HAER
442
3143
0143
0145

NIRRT

C Blank out line of text in preparation to read the next ons

ChCa

CALL BLHKR (INT¥T?

> Read the next line of i1nput text

OGO C O
0:.:.'0 [
d

CALL RERDF (IUCB. IERER, IHTKT. IL»

C

cC

CCC Check for EOF

co

C

IF ¢ INT®T 2+ EQ. ZzHOT> GO TO 209

"

(A

o

cCC If chars ars any comb. of
cc

-,1,% then skip this lins

IF CINTST ¢5% LE. 02002180 GO TO 80
i
CC
CEC Iy the first faw characters are non-blank, then we have reacned the =nd
o of the current fault secticnm, write ns more lines, go back and read more

IF r INTHY <22 .#E. 2H > 0 7O 60

C

L

CiLC Othervise, ao back znd continue reading and writing. ..
cC

C

S0 Ta Ta

200 CONTINUE
CCC when we reach EOF. wraite out the EF for s flag

WRITE {1APENG, 2030E0F
205 FORMAT (A2}
Calt CLOSE ({IDCE:S
sSTOP
000 UWRITE <1,20140)
3010 FORMATC" ©RTé& FILE ERROR" .
STOP
EHD
SUBROUTINE BLHKR « IHMTNT)

o
CCC This subroutine blanks out the text it 15 passed as input
oo
C
IMPLICIT IHTEGER vA-20
DIMENSION 1HTKT <13
DO 13 I = ¢, 12
INTXT (13 = 2H

A-31
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CONTINUE
RETURN
END

END$

=
-

F, 1Te D e N
b r- 3 00 00

|
- ?
i

1l
w M :%,g:.ﬁﬁ%, “



SECTION A.3
MKUND

1. MUNDFIOWCMIT * @8 0 6 0 000800 00 L e s e Lo eses e A-33
2. L’]KUNDLiSﬁDg 8 @ 08 6 0 0 P8 S PN OB 6B GO B L s N e ITeea0e A-34

(ot e g gy A

il oo

e o o

e e o =




i

APPENDIX A — Software
Section A.3 — MKUND

A.3.1 — MKUND FLOW CHART

o
<O
[2]
w
@
MK UND o
LENTH
LEN =
GET INPUT LENTH (TEXT)
FILE NAME &
OPEN IT ‘
CREATE
A OUTPUT
BLNKR TEXT
BLANK OUT
INTMP

READ INPUT
RECORD
INTO INTMP

INCREMENT
RECORD
COUNTER
ENDOF\ RITE
. Ut
mLeglAm CRUF, *END
CLOSE FILE YES
CouNER TAPENO
2 =
o I
HAS STOP -t
LEADING BLANKS
?
BLNK.R
BLANK OUT
CNVRT QUTPUT
TEXT
UNPACK 1NTMP
INTO INTXT ‘
l BLNKR
BLANK OUT
INTXT
LINE NO
CONTAIN X'S
? ______~_____J




APPENDIX A — Software
Section A, 3 - MKUND

A,.3.2 — MKUND LISTING
AnDHD Teudnes 15 ON CPBDOTE USING

auet FTHY L

30902 FRUGRAMN MEUHL
DK R OOCTNE P w03 u A o o ) 0 o 3 R L WL N 0L LA N N N W
2004 ©
agas
uRdge o
aQu? C FPROGRAM: MhUND
wags
Q0e9 PURPUSE : To tare the faults detzacted cutput of LHDEL and make
0ot ¢ 1+ imte 3 tUtilected fault listing 1m a format which
ottt C can be uzed azg an nput for further runs of SIMUL,
pote T 2nat.ling SIMUL to run faster and more eff:ciently,
Jul3 ¢
Gats PROUGKAMMER ; CAYID S, WAGHER - BLDG. 688/T125
(R 7020 E POTAWRTRMI HUGHES/(213) 802-4190
ate € TUCEOH, a2 285715 FULLERTON. L 32634
auly . COI-2F6~27B 0
ag13 u
TR RS DHTE: 23 - JidL - 540
2024
IR LTS S N
502z LéaTa FILES:
LU B THPUT &« iy name desired, user iz weried. This :ile
3 {n2s ¢ will bz the cutput of the LHGEL program.
1825 L
- a92e T GUTFUT: UGutout will be directed to tape 4 for the
: wmay first 1200 faults, thereafter to tape S
L0428 C until 2400 are reachsed cthe ma<imum)
192
HE TR
LURYICE T A 0 DYV 50 % 08 A 0 8 0 U A P o T A WA WL 6 O 4 00 AR ¢ A I N 0 0 4 O o
a3z C
wet3 o
G034 0 SUBFJUUTIHE TYFE DESLFIFTION
DORS [ mm s nrie | s cemimmr e e e e m e e e e i e e e e 0 e B R e e e ik = e o o o o e -
0038 G
BAZ7 T BLieF Uzer This routine blanks cut the array of text it’'s passec
w33 ¢
Ga33 O COLE Sushem Thiz routine reformats data in memory
Gaad C
afggt L CHYRT User This subrouwtine is ussd to corvert a pacred lins of
a042 © test to am unpacred form for tsxt prosesssing
443
ndg  C LEnTH User Thiz functien returne the lennth, in characters, of
Tads 0 the arvav of teat 1t 135 passed
nGge L
Cad? O UNFaK ’ User Thiz routine unfacks one word 1n anm &2 format 1nto
gz ¢ S mords ezch in on RY format
0ad4s L
n@Se C
DO Y S SR ] w8 8 A ok A A o W o o w0 o o o Y o o g w8 oo o o o D Y B TR O W
uisz C
G653 O
U654 L ARRAYS USED 1IH THIS PFOGRa:
weS5
1008 T OARRAY 38 HEray ured oy blanking out purposes
GS7Y L CHERE 2 Hrray 1nto whish an w2 word 13 unpacked
GaS2  C OEND e FAry g Boalding teEHDY cnaracters tor Enl o of FiLLE
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%

/

HaSs
3960
0
LieZ
403
H0sd
00sS
a0és
0087
Q0ss
n0no
07y
a07
o7z
09732
1ar4
N7e
s
oy
LRI
A0TSR
oS
Qs

(AR} =954

P
arnad
a0es
SO05

ngss
IS
R R
ez
e
DRI A2E
A
A075
DI
Q2
A=A
4140
DREIE
ot oz
a1 a2
11 (g
0105
01 08
3107
4103
3109
Wit
ﬁ111

{33
{4

HAME
RUF

Artay to h
faults pri

VARIABLES USED IH THIS P

COUNT Holds the
LIMHLEN Holds the
T4PEND Holds the
TYTLEN Halds the

GLOBAHL INITIALIZKTION:

R RN o e 3w B v 2 o i I e B on IR o B B

IMPLICIT IHTEGER in
DIMENSION IDCER 143,

Array holding "#RUF" characters for Removing undetecaule

old the input f1le name
or to *END

ROGRAM:

count of number of records wratften to output tapss

lzngth 1n characters of the unpacked irmput record
current tape drive no. for output

length in characters/2 (packed) cf input records
LI R 1 4 5 08 100 T O 0 Y O O 08 0 0 0 O B S 0

- -
o)

INTHP 125,

INTKT (262, DUTKT 7385

DIMENTIOH CHARS 27, ARRAY 362, NHHE 2y, EHD <45, RUF <4>
DuTe EHDA/THY, THE THH, 1HD/
DATA RUFA/THs , THR .V HU L THFA
TATLEN = 15
LINILEHN = 3§
COUNT = 10
THPEND = 4
i
CCC Prompt to gec the ynput Mile name ferom the user
cr
L
WRFITE ¢1.1)
1 FORMATL " ENTER INFUT FILE HAME:")
READ 1,2 HaME
oy FORMATS 2na
C
i
CLC Open the 1npat f1le nsme. 17 3m open error,. flag 2t and stop
(N
C
CRLL OFEH L IDCE, IERR. finpE
IF CTERR LT, Q0 00 TO 9040
[
c
LCC Blank out the current line of teqt
48
ta¢ CRLL EBLNKP < INTHMP, THTLENW?Y
C
cL
CoL Read the next Tine ot 1npur test
cC
c
CALL READF < [DCE ErRE. INTHF
IF {IERR LT, @7 Git TO 30600
N
cC .
CCL CTheck to zes 1f the line ha: "EE" 1mo1t, 1ndacatiwe or EGF
o -
!:: ‘x
IF CINTHPE ©1 0 JEQ, SHEFR » L0 T 124 A-35 :
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43
L
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giEn
nt2g
w2z
G123
0124
1125
ttae

PR

PR R e Rl |

(= o
-t b b b b ade ke b

[ON I #N BUS B OV IEVY I OO | LV

)

[t RPN O AN

[

S

SIS A 7% TS I 2N JETY RS
1

DX R RS T

-

LIl oo

5 o

—army g P g T 1N e ] g e

XORE RN RV N

Vo
-
[xg

[

R Bt B R R R A I T
LRI R PY I (W SR E N O]

-~ q.

)

T e
L ]

L]

T
o
T

(o

LG

o

i
oo

-
oo

o
T~

O T
t

HREL

Lo
o

Lo

-
=

Do O ]
™~

[ AR N Uy R

(]

—_. 1T T
™
o

—
1]

How, while the line
input until it does

{F «INTHP <10

> How unpack the line

CALL CHYRT

I+ the lime haz an

IF CIHTAT «

Get the length of i

LEH = LENTH

How create the cutp

OUTAT 1) =
QUTHT <2 =
QUTHT w3y =
ouTeT (4, =
OUTKT w53 =
ba 1640 4 =

QUTHET o Jd
CONTIHUE
QUTHT ¢ (LE

Write out the cutpu

WRITE < TAPE
FORMMTC Zand

Increment record co

COUNT = Cou
IF CCOUNT |

How blank out input

call BLrke
CALL BLHFE
GO TO t4@

doesn’t start with blanks, repeat reading lines of
Clines that don't start with blanks cant have faults

HE. 2H » G0 TO 19

S0 w2 Sab i.t character positions more sasily
CINTMP, IN T, TRTLEH, LIHLEH

¥ lar X =) dascard it

100 JEDQ, THM, 60 To 119
nput texrt in characters...

L THTHT 2

ut test record

T Hm:

THL

1 HH

1HD

iH
B, “LEH - 14 + 7
Y= [HTEAT vl o+ 8a

Ho- 132 + 75 = 1H%$

t tent record to the current osutput tape drive

Hix, 1100 QUTHT

¥
treater than 1200, switzch to drive S

untar, and if

HT = 1
GE. 1200 TAPEHO = S

and cutput records preparators to reading in another

OUTAT. wivllEd
W IMTAT, LIHLEHDY
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173
0yaqQ
Q121
Q152
113
i34
$13s
0125
Q157
iax
w1 :5 ';';
130
Gy

A2 0z
G2l
Ja il
az2a35
G208
297
g

1 :- t :-’

n2sz

Ooo16 1 = 1. LEMGTH
IF CLEHGTH (ED, 12) aRR&’Y I3 = 2H
IF CLEMGTH JEG., 31 ARRMY {12 = 1H
14 COHTINUE
FPETURH
END
FUNCTION 1LENTH © IHTHT
C
[
COC Tras function returns the number of characters in the strang IHTKT
b
L
THMRLICIT INTEGER W - 23
DIMENZION IHTMT (260
I = 3e
5 IF CINTST (I JHE. vH 2 G0 TO 20
1 =1 -1
IF I B, 12 G0 T 5
LEHTH = 1
PETURM
20 LENTH = 1
FETUR
ENMD
SUBFOGUTINE UNPAK P&k, CBRRS .
co
COC This zubrcotine Unprois 2 charscters 1n PHK FA2) 1nto 241 s in arcay CHES
o
C
IMPLICIT THTEGER s - 2
DIMENSION CHARSZ ¢ 2
CALL CODE
READ <PAK, S CHARS

out the

How, writs ¥RUF, 3and the 4«EHD at the e2nd of the output file

WRITE <TAFEHO.125) RUF,END

FORMAT 4ar,.”,4Aa1

CALL CLOSE v 10CER.

STOP

WPITE <1.9200001ERR

FORMATC" ERROR ON DATA FILE ERRDOR IS #
STOF

EHD

SUBROUTINE BLHKP

", 16
“HRERA'Y, LEHGTH)?

ubrcutine blanks out ARPaY dimansiuned to LEHGTH that 1t°s passed

IMPLICIT INTEGER & -~ 23
DIMENSIGOHN RRPEAY « LENGTH?

FORMAT. 201 5
RETURN

END
SUBROUTIHNE CTHYRT « THIMP  [#T«T,

TasLEM, LINLEM

A-37
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42329 LT This subroutine conwerts packed text in INTMPCTATLEND into unpacked
0240 CL  text in INTRTCLINLEHY
8241 O

ned2 IMPLICIT INTEGER (n - 23

243 DIMENSION CHARS (23, THP <27
0244 DIMENSION IHTMP (THTLENY, INTXT JLIHLENW)
024G PTR = «

124 PO 10 I = 1, TATLEH

U247 PTR = FTR + 1

243 CubLL UNPAK CIHTHMP (12, THPO
a9 INTXT (PTRY> = THP (1

0239 PTR = PTF + 1

0251 INTKT (PTR> = THP (2>

9252 i COHTINUE

G233 RETIRNM

1254 END

J2ES5 EHD ¥

e~

o

f KN R
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SECTION A. 4

INIT/NOOP

1. INITLiSting © 6 06 0 02 09 00 005 006060 20 00 0006009 060 60 000s00 000 A-39
2. NOOPLiSting.....................................- A-42




IHIiT

aqdn
SRz
G003
QU ds
2005
oS
vnav
COuS
a3 09
NEIRRY
utd

a1z

G022
3023
s
anzd

B92%

Lol

]
o

HECER|
4042
1333
1343
1045
Q45
an4v
PR
1314945
gose
BEIS
a1z
3053
J054
Coss ¢
RS
uasy

LUSE

FTHd . L

T=1 ):I"J 14 If:\

APPENDIX A - Software
Section A.4 — INIT/NOOP

A.4.1 ~ INIT LISTING

ON CROOGOIS using

PROGEAM INIT
IMPLICIT THTEGER - A-2)»
REAL TIME. wDH.VIH, WDL.

DIMENSION ILRIYWS (3a.
DIMENSION IDRY1Z2 <25,
DIMENSION IHIZ (2>,
CIMENSION ILO12 (2O,

DATH IDRIV4E/Z,47 .45/
paTaA IDRIW?A1, 1047
DRTA IDRTOGAt, 1057
DATA TIDPIVRSZ,106,10%,1
DaTa IDRYIZ., 1,177/
uTa IHIg-1,467

bATa ILC4/1 .97

CaTa ILD7. 1,104/

DATr IHIRt, 106

DaTA ILD2.°2,102, 107/
LxTa ILOIZ2A7Y 1777

DuTAa IHITOGA1, 10357
0DATA ILOTOG.'T, 1457
Loty = 30

MODE = 1

ICODE = &3

IBUF (1> = 2H:T

IRUF (2> = ZHR,

IRUF 3> = ZHPO

IBUF <45 = 2HWG

IBUF +5> = ZHH

IHuM {11 = ZHFH

INAM (2 = ZHGR

1HaM (3, = 2ZH

CRLL EXEC « ICODE. INgN
CALL XINIT {LLTW, lERE,.
IF {1ERR .KE. 05 60O TJ
TINE = 1E-2

¥vDH = SEQ

YOL = QEO

YLH = 4E0

YCL = 1EQ

NSET = |

CHLL XTREF (LDTiL,
[F vIERR .HNE.

HCRD

CALL XMSET <LDLTU,
IF {IERR ,HNE.

1ERF.
0y GO TO
= 4

IERF,
0y 50 TO

CALL KTDRY CIERR. MODE,.
IF (IERR .HE. 2y 54O T3
CrLL KXETHI {IERR. IHI4,
IF {IERR .NE. 0) GO TO
CRLL XETLG < IERR, ILD4.

IF {IERR .HE.
XTEST CIERR,
IF +1IERR .HE.

CARLL

0 GO TO

0y 0O TO

CHLl PRUSE

NCRD

CHLL KMSET - LDTU, IEFRF
IF (IERR .HE. 0> G T

[DRIYV 29,
INIV (2,
IHIS (2.,
IFINS <15

ISTAT, HODE,

sO0i? BLKS R=-0000

Wl

arzs

e, 6,0,40,
MUDE. IPINS.
5000

H3ET. YDH, %DL.

200

HSET, NCRD
Q00
I0R1IV4,
9000
IFINS »
300840
IFINS
R

IPINZ>

IPINMS
A0040

HEET. HCORD -
ER DR

IDFIVE <43,
IHITOG <23,
Loy <25, 1IL04 (2.,
IERR 4,

0. IBUF.S,

YCH,

ILOTOGL (27

IBUF (55,

YCL -

IDRTQL « 27

ILo2 3

e B0 e R Wl By el B AT ST i D0 P e

P




W TN PTE—
Lt Jﬂﬂ"h R S, e

i
————

R R

-

mdbes

LS T TN

T bbb L

M

1
E
=
3

el

(s,

AT ‘7 IR Lo
R il i
1

4059
24060
10nd
R 129
DR
RITCN
Nnes
Qe
G0e?
9a3
L]
a7 0
o7
anva
73
3474
075
GO7A
A7
AT
auy s
Byusd
081

daan
Qu3?
SQzE
R

iy aan
RN
[
3143
HERIT )
“NS
BRI
URNI
G
DN
AR R
DA
ajve
0l \_:‘.
Hi1a
1 is
IR IR
117
AR R

CRLL ATDRY (IERR,
IF {1ERR .HE.
CHLL XTDRY < 1ERR,
IF (IERR .KE.
CALL XETLO ¢ IERR,
iF < 1ERR .HE.
CALL XETHI (IERR.
IF (IERR .HE.
CALL XTEST {I1ERR,
IF (IERR .HE,
CALL PRUSR
HLRD = 2

CALL XWSET «LDTH,
IF {IERR .HE.
CALL KTDRY (IERR,
IF (IERR .HE.
CALL XETHI <« IERR,
IF (IERR .HE,
CulL METLO (IERR,
IF {IERF .HE.
CALL ATEST < IERE,
IF «IERR .HE.

D ALl Pausy

HCRD = 12
CRLL MuWSET ~LDTU,
IF CIERE .HE.
Cabli. STORY o IERR,
IF «1ERR .nE. 0O
CALL VEMLD JIEPR,
IF « {ERFP HE, 05
CALL STEST < IEER,
IF ¢ IEPR .HNE, 10
co
COT NIW SET ADAPTER MO,
o
o call PAUSR
gD = ¥
CHLL YUIET «LDTL.
IF v IEFPR .HE, 1t

4) GO TO 8000
0> 50 TO 2000
a4y GO T 3080
0y G

07 GO

) 50 TO
0y SN TG
n)y no
0y 30 TD

) QU TO

Yy G0
L0 TG
o TO

o0 TO

MoODE, IDRIV?, 1PIHS)

MODE, IDRTOCG, IPINSS

ILO7, IPINSS
IHITOG, IPINS .
TG 94900
ISTAT, MODE,
T 3004

IPIHS?

IERR, HSET, HCRD
SO00
IbRIYE,
Foan
IHIZ, IPINS)
T3 5404
I.32, IPIHZ)
2000
I2TuT, MODE,
004

MODE . IFINSS

IPINS

. HSET, HCRD?
0 o300

IDEV1Z2,
3000
IL1z, IPIHER
Ga00
ISTAT. MDLE.
30040

IEF
T

HODE ., IPINS

IPINS S

i

Y3

HLET, HCRD

000

1ERE,
ao To

S b 0 ol e B WL T vem SN A4 an et ARMEAT K ¢ mpi )

CHUL HMTDmw ¢ IERR. =00E. IDRTOL, IPTHSY

TF JIERE 1B, 0> SO TO 34510

CHLL METLR ¢ IERR, ILOTon, IPINS)

IF SIeM® JmE. 9% 20 T9 2000

Cubl TEST « iERR, 12TaT, MODE, IPIND,

IF FIERP .5F. o3 00 T G0
o E
COU HOW SET IT HIGH achali 3
o E
" 5
C CALL FRUR £

COLL XETHI ¢ IERR. I#1TQG, IFIHS E

IF CIERR .HE. &9 G0 To 2000 2

CALL WTYEST « IERR, TSTAT, MODE, IPINT

IF CIERR JHE. 00 GO TO 3aoq 3

STOP :
9uif  CONTIHUE

WRITE <1, 9010 IEFF A-40 3




w gy

v i3
aiza
012
gyze
R pER)
g124
[RR
0t
0127
128
Q123

2130

1 2

FORMATI® TERR IS:",I2,i¥,3a2)
STOP

END

SUBROUTINE PaUSR
IMPLICIT INTEGER (u-2)
WRITE (1,10)

FORMAT(! PHUSE {TR>")
READ <1.,2021DUH
FORMATL 133

PETLRN

END

END$
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APPENDIX A -~ Software
Section A.4 — INIT/NOOP

A.4.2 - NOOP LISTING

e T=02004 IS ON CROWOIE USING 00014 BLKS
A0¢ 1 FThd.L
agnz PROGRAM HOOP

ppgs (ooCC

-
-
-
™y
™
(g}
(]
™
(@]
[
™
(]
]
™
(]
(]
2
[
(@]
[}
P
I
]
[}
Tt
(]
[
™
L
-
I
-
P
e
&
(]
[}
]

PROGRAM: HOGP

rduare on the 1646173 board

PLPFOSE: T 1rat

131 he h
prior to te

L]
=
C
o T 2 e O I e B B R Y
(A

URLA BT

0 I:I it
LD P
DY

PROGRAMHER : DEYID 5. WRGHER - BLDG. 688/T125 (213) 802-4190

CLHTE: JUL'r 2, o rasgd

DB B )

Ll

WUNS S A E I L N 3 0 R O O 5 O U ¢ T L 0 WL W A

0O

#xecute 3 transfer filed pricer to
thiz program

[
-+
oy
o
[ u ) ]

[

zd o o imitialize the pin programming array., Sss
s DT%-70 Frogrammers Reference Manuszl pg 7-265

sz u MDbLy System LUszg t.. set Delay time interval for DriversComparato:

" relsvs,.  S=e DTE-70 P.R.M pg. 7-%

) v STREF Sustam  U3sd to 55U the voltage raference lewvels for DA

WRLT o Zee UTZ~Vu P.R.M. pa. 7-é
sare L MusET Spstem  Hgeg to switch reference lewels to /T cards., Ses
Gunt DI%-74 PLR.M, pg. 77
a3z L MTDRY Swstem Used to enable the Draiver on 3 specifisd list of pins
31322 L 522 F.E.M, pg., 7-12
Tl 0 WNTEMP Soustem iHg=d to =nable the Lomparator on specirised pin list
A T Se¢e F.E.M., pg. 7-172
3036 0 HETHI Svztem lzed to define gins desired o be set kv, Lee DTS-FO
QAET L F.E.M. pa. 7-14
G077 O METLO Sustem Uzed toc deline pins desired to ne set lo. See DTS-TFO0
J i F.P.M. pg, 715

- OMTEST syztem Used to actually do the digital test bassd on pin

C stzts arvsw ses PL.R.M, pg. 718

L #3ERH Sustem Uzed to report ane and a3ll subroutine errors. See

L CTi-70 Frog., Ref., Man

c

EUR NN N NI A SN 1 WEAL NS 20 0 0 0 A UL AE RS A I N R U b 0 0 U 0 0 0 06 0 W O DLAL I D 0 A AL 0

IDRIY4 10 Artay te hela prin numbervzs on DAC card no, 4
IDFRIVS (R wWrra, te bold pin numberiz)r on 0AC card no. S
IERR {4 TGt arrameter helding arrasy

C

C

.-

L

i t
by t
" h
C IDRIYe (3 Brray to haeld pic numberdss on DAY card oo,
C t
c k
L

[

L

IDRIYY (4) Girray Lo hold pin number(sy on DAC card no.

ILRIVE <4 Hirray ko boid pin number(ss on DAT card no.

IDRINT <29 Hrray to hoeld pin number that is to be toggled
1

[LCA e TS I Y

gasT

JOTH

iPINS C150) Pin state zrvay r=eded to do digital tesis A-42
IHI4 <32 Hrray to Rold gy numbers on D0 card 4 to set hi

kA s 100

Vil e s

Aty




P}

s

[T R R i S
Ty o

RSN

U R e R
B N

(LR

-
-

W

\
A

Pl

—r ot

D= ol
o el e}
13 AT T T (T

S e

[}
out]

=
-"‘-
o
E
E

"

Lt ‘-}:I [TV

[ S-S
[~

corn

,.
X

e

L

-
gl =]

Q01 L )

-~ e b o e

YrFIWBLES USED IN THIS PROGRAM:

[
DEEE WAL Holdwe the fogicai unit no
C MOLE Defines the m
£ HLRD Holds tne D.°C card no. of -ard
I HEET Holdz the reference set number
o OTINE Holds the L0 relsy delay time
D 94 ) Lefinzs the voliage comparator
L W Lefinss the woitage comparator
T vDil Lefinzs the woltaage driwver High
T oYbL befinss the voltage driver Lo
i
L CioBsl IHITIRLIZATIOH:
L
DIHENSICH 10RIYY (tuys, [DRIVS Y50, IGRIVS ¢
DIMENSION ILRIVE 3., TLRIVT (2>, IHITOG (2
DIMENZION IFINS 150>, IERR «4). IHIS <23,
DIMENSION IAI7 (3, IWI& {25, ILO4 33, ILGC
DIMENSION IgUF (S, IHAM <30, ILO7V (23
brTa IDRIYVE/5. 35,37 .42, 32.52,54,5.,58,60/
br7a IDRI”‘ V.Bd,568,68,70,72,73,82/
DrTa IDRIYSAZ,75,75,320,88.34,386,38,307
DaTh IDRI”(.E 32,994,144/
DaTe IDRIwESS, 105,107,103/
La7a IDRIN T" 10957
bAaTk IHITOGAT, 1SS
LAaTA ILHTULJt 1(5
LHTA IdI4.,
DAaTh IHIS A6, 54, DE_ES,TU,?E.FJH
baTe IHIE/E,7E,7E,30,32,24.846.83,340
DATA IHIYAZ, 22,34/
LATA IHIS!E,\D&,!&BJ
DaTe ILO4/2.47 .48, 50,352,554, 58,532,210
DAaTAa ILOS. i ,52/
DATH ILO?AY, 1097
LRTA ILa2/1, 1077
LDTY = 36
hotE =
ICODE = 22
-
Lo
CCL The following o2de < recuters FMGR which runs
cr
C
IBUF {13 = 2H:T
IBUF 7 2» = ZHR,
—— _

L IHIS <P Array to hold pin numbers on D/C card S to =et hi
¢ ILDS 23 fAirray to ho 4 pin number on DbAC card § te s&t lo
. IHIwo {9 Array o hold pin numbers om L/C card ¢ to set hi
T IHI? (3 Array to hold pin numbers on D/C card 7 to set hi
CO1LA7 <2 Array to hold pin numbers on D/C card 7 to zet lo
T 1HIS L3 Array to hold pin numbers on D/C card 8 to set hi
CoILns v 2 frra, to hold pin numbers on D/C card 2 to set lo
TOIHITOLG 2 Hrray o hold pin number to toggle hid

O ILOTOG 42 Frray to hold pin number to toggles lo

o IBUF -1 #rray holds mame of transfer file to executs

C INaN L3 Array holds name of system prog. to exscuite (FMGRD
o

C

-

ic for the Digital Test Unit
ade of current test (See DTS~-70 PRM sec. 73

currently being set
of current set

in millizeconds
High

Lo

3y, TURIY? <42

2, ILOTaL <290

IHIS <75, 1IHIE <9
S {2 1LDZ (22

the transfsr §file POWOH
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pi2s

G12e
2127 L
122 CCC
4123 CT

S
ad
o
]

1
a132
132 ¢
1134 CC
2135 L0
T~
. - "

1141 C

P I S
13 DO0
Had O

5145 O

03 de

a1 47

143

e

KRR ]

1o

152

J153

2154
1535 Cf

18— LD

uIisT oo

G832

3185

K S

Iit L

1ag M
Lind LOC

ared D0

5158 L

Gigs

DA

0 = [

sia9 ¢

i Y B W

(g

L e

D

b

o
- b oh ok b sk b ek sek b

R Bt B SRS RS RN LN TSRS TS O v 2 OY x £8

LR B TR B O A8 B (R

IBUF +3) ZHPUO

IBUF <4) = ZHWO
IBUF (5) = ZHHN
INWM (1) = 2HFH
INaM (23 = ZHGK

INAM <33 = 2H

CALl EXEC CICODE, INRM, O, G,0,0,0,I8UF 55

How initialize the LTL softuare

CALL RINMIT <L DTU, lERR,
IF (IERR .HE. #) 40 T

tHlow define our delaw tims

TIME = 1E-Z
Cocl KDLy o LDTU, TERK,
IF CIERR .HE. 3> 40 Ti

YUH = 3EG
DL = DES

YCH
YCobL =
HSET
CALL
IF 1
NHCRD

1]
{]
-
$ AN - MM Mmm
-

-

W
A

TREF <iLDTu, IFE

KF
LHEL. 0 GO T3

Aangd then switch them to our current refarence

CaLL RWSET CLDTU, IERF,
CIERRE LHNE 0% L2 TG

tow 2natle the draiver on

CHLL ATDRY {IERF. HODE,
IF < IERR .HE. 00 G2t TO

Call METHI JIERE, IHI14,
IF {I1ERR .HE. O GO T
CrLL XETLL - IERR. Iud4,
IF «IERR .HE. 0, &0 TO

MubE, IPINSS
000

HRET, “DH. wewo, YTk, YOL O

a0

Ut]
n
(s

HIET. HCORD?Y
Rt

94z

card Lo their proper statss

IPInES
ERDAT
Finss

R

A B e

R

Y P
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CCC and now perform the actual setting of those pins
cC
c

CALL XTEST (IERR, ISTAT, HMODE, IPINS)
iF {IERR .NE. 0> 53 TO 9000

-

[

oo
CC now switch to card no. 7 and repeat the process
N :

C

HCRD = 7

CALL YTREF <LDTU. IERR, HNSET, ¥DH, %DL, VCH, ¥Cli > :
IF IERR .NE. 02 50 TD 3920 H
CALL XW3ET (LDTYU, I1ERF, HSET, HCRD>
IF <« I1ERR .HE. 03> GO To 300¢ H
CALL WTDRY « IERR, MODE. IDRIVT, IFIHS)
IF (IERR .HE. €3 GO TO 9090 H
Crlb SETLS (IERR, ILOTOG, IPIHSO t

IF « IERR .ME. 03 GO TO 398@ ;
ORLL KTEST < 1ERR. [=STaT, MODE, IPINS) :
iF +IERR .MHE. 25 o0 To 30460 i
CCC maw card T 15 up $o bas :

CAaLL XTFPEF LDTU, 8RR, wiET, ¥DH, wDL, YCH, ¥Cio
IF “IEPRE .KE. £ 03 TO 9404

Cnlll eSET CLDTU, IErR. MHIET, NCRD2

IF CIERK HE. 0 G0 T 53400

SALL XTDRY <IERR. #ODE IDRIYS. IFPINSD
IF < IEmR HE. 67 GG 7a 20gQ

CARlLL RETHI < IERR, IHID. IFINZT?

iF ZIERKR .HE. 03 o0 T2 3446¢

Cabt ZETLO < IERE, Io0S. IWINS)

IF <IERFR HE 05 GO 70 70406

catt YMTEST - IERE. ISTaT, MGDE. iFIKED
iF «IERF .HE. G2 o0 TO 24400

[

Iowed by cara ¢

T M M ™
C ™
(o]
L
L]
[N ]

HCRD = & v

Call YTREF <uLDTyY, IERS. nSET. wDH. wDu, YCH, ¥CL~
IF « IERF HE. a: 60 T 336G

CALL HMSET “LDTU. 1ERF. 4ZET. nmLFD s

IF W IER® .HE. 0 S0 TO 9c.n

Call XTORY « [EPR. miabE, 1ERIVS. IfING

IF JIERR .HE. 3 4% Tir 344

CRLL XETHI <(1ERF, IHIs, IFinZ

{v

IF {IERR .HE. QY 30 T3 2duc

CrLL XTEST - IERR, I874T. MICE, IPIRES:
IF <IERR .HE. 0, %O 7O 3000

T then 1t i3 card v  turn ag3Ilc

VT e
£ 00 ™
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239 MHCRD = 7

a4 CALL XTREF <LDTY, IERR. HZET, YDH, ¥DL, “CH, WCL3:
Uadt IF {IERR .HE. 0) GO TO 3000

Ned CALL HWSET <LDTU, IERE, HSET, HIRD>
1243 IF (IERR .HE. 0O G TO 9000

uzdd CALL KTDRY < IERE, MOLE, IDRIVY, IPINS:
245 IF WIERR .HE. 0, Gi3 T <9000

244 CALL KETHI (IEPR, IHIV, IPINSO

Y PT Rey IF {IERR L HE. 0> 303 TO 3004

233 CrbL MTEST (IERR, ISTAT, MODE, IPIHS:
249 IF L IERR .HE. 0, GO TO 3004

nzsa C
923y G
1252 LOL then 2 comes. ..,
Taxs3 oo
1289 K
wIes HURD = &
Cull ATREF «LDTW. IERRE, NWZET, +«DH, ¥DL, YCH, YCL:
IF FIERR .HE. w) G0 Td 3000
CHLL MNSET (LDTUL, TERR., NSET. HORD?
IF JIERR HE. D2 GO T 3000
Cubl XTDRY < IERR., ®MODE., IDRIWE, IPINSH
IF v IERR (HE, 0 GO TO 9049
ChLL METHI «IERE, ThHIZ., IfFinsy
IF (IERR JHE., 1t G0 T 3000
CHLL RETLD CIERR. IO, IFINGS
IF CIERR WE. 3 0 TO 9000
CTrLL NTEAT CIERR. ISTaAT, MODE, IPINS
IF CIERFP (HE., 00 G0 TQ 900
-
Coo Huw TooLlE FIN 185
[

HCRD = 7
CuLl XTPEF LDTu., IgRF, HIET. YDH, 20L, YCH, WivL2
SGaTE ¢ CIERR JHE., ) G0 TO %400

navA CHLL XMWSET o DTU, IERR, HEET, HNCRD
4277 IF vIERP JHE., O, GO Ta 3000

273 CALL XNTDRY (IERR., MOLE, IDRIWVT, IPINS:
G273 IF «IERR ME., 0> GO TO 3004

02349 CALL HETLG «JERR. TLOTOG, IRPINSD

gasd IF » IERR HE, 02 S0 TO 3004

1282 CALL KTEST CIERR. [57eT7, MODE, IPIHSD

G233 IF ZIERR ,HNE., 0) GO To 30400
x84 C

noRs oo

Oead  CTL hald SET IT HIGH RGHIN

u2a3y Lo

4283 C

12s9 CRLL MTREF wLOTU  IERF, NHSET., YDH. YDL, ¥CH, YLL X
3290 IF IERR .HE. 99 00 TO 99404

251 CALL HUSET SLDTJ, IEPR, HSET. HIRD:

4z9z IF “IERR .HE. 0 o0 TO a00d

§293 CALL MTDRY < IERR  MODE. IDRIVT, IFPIH%.

0.3 IF <IERR HE. 0: GO TO 90400

295 CAalL SNETHI (1ERP. IHITOG, IPIHS.

1295 IF (IERR HE. w1 0 TO «ddu

297 CALL XTEST (IERF, ISTwT. MOADE, TPINEl

Q243 IF CIERR HE. 0 G0 To 30040
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D293 o WRITE <1,10)

0300 1w FORMATC " FINISHED TOGBGLING FIN 105",/," PAUSING HERE UNTIL 4<CRs")
p301 T READ <1,20)I0DUNMY

0202 20 FORMATL 13)

4303 SToP

D304 3000 CONTINUE

nias

n23ae Lo

0207 ©0C THIS SECTION HANWNDLES ERRORES ON DTSPQ SUBROUTIHNE CwiLs. ..,
n308  CL

039

G310 WRITE «t, 9u10)XIERR

Q311 9610 FORMAT(" 1cRR I5: ",1I2,1¥,242)
G931 CALL H¥SERH ~LDTU, IERR«T J)
3173 ST0rF

0%14 END

s EHMD3$
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SECTION A, 5

DFISML

1. Sllppon Maintenance SCHEMA ® 06 ¢ 8 0 5 ¢ 8 0 5 P 0 & 6 8 s s P 000080 A_48
2. Support Maintena.n.ce RepOl‘t SMRPT 0 6 86 006 0 0 0 006060605 06006006000 A-49
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APPENDIX A ~ Software
Section A.5— DFISML

A.5.1 — SUPPORT MAINTENANCE SCHEMA

DFI DTS-70

SCHEMA

$ CONTROL:TABLE, FIELD;
Begin Data Base:DFISML:10:19;

((Security Information))

SUPPORT MAINTENANCE

((Image Data Base NAMR))

LEVELS:
1 Leader ({Lowest Level and Code Pass Word))
3 Senior
5 Admin (( Highest Level and Code Pass Word))
(( Item Definition))

ITEMS:

PNUMB, x12 (1, 3);
SANUM, x12 (1,3);
SACTV, x20 (1,3);

STIME, R2 (1,3);
FTIME, R2 (1,3);
ELTIME, R2 (8, 5);
LCHARG, x10 (3,5);
MCHARG, x10 (3,5);
DATE , x12 (1,3);
((Set Definition))
SETS:

((Part Number))

((Serial or Assembly Number))
((Support Activity))
((Software-Update; Generation))
({(Hardware-Replace; Repair))
(( Support Start Time))

({ Support Finish Time))
((Support Elapsed Time))
((Labor $ Charge))

((Material $ Charge))
((Support-Maintenance Date))

NAME: PART: : 19, A; ((Part Number File, Automatic Master))

ENTRY: PNUMB (1);
CAPACITY: 23;

NAME: DATEF: : 19, A;
ENTRY: DATE (1);
CAPACITY: 67 ;

((Service Date File, Automatic Master))

NAME: EMFILE ;: : 19, D; ((Support-Maint. Detail File))

ENTRY: PNUMB (PART), SANUM, SACTV, STIME, FTIME, ELTIME, LCHARG,
MCHARG, DATE (DATEF);

CAPACITY: 161 ;

END.
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APPENDIX A — Software
Section A.5 — DFISML

A.5.2 — SUPPORT MAINTENANCE REPORT SMRPT

DFI DTS-70 SUPPORT MAINTENANCE
QUERY-REPORT
DFISML:10:19, ADMIN;
Report NAME = SMRPT ({ SM Report Print Procedure File))

H1, "DFI Support Maintenance Report", 81;

H1, "Page", 107;

H1l, Page No, 111;

H2, "DTS-70 System", 73;

H3, "HAC---~ Org-12-42-50----", 82, SPACE A2, El;

H4, "---- Part ~—————-mcu-o Serial/Asmby ~------ » Support-Activity---~-Support
~-—-Labor- Material-—-===——- Date---1", 1193
H5, "---~Number Number Time-Hr,
$ $ ", 119, Space A2

S2, Date;

S1, PNUMB;

D1, Part, 26:

D1, SANUM, 42;

D1, SACTV, 66;

D1, ELTIME, 79;

D1, LCHARG, 93;

D1, MCHARG, 107;

D1, DATE, 119;

G2, DATE, 26, El;

G1, PNUMB, 26;

T2, "Date _ Sub~Totals", 66;
T2, ELTIME, 79; Add;

T2, LCHARG, 93, Add;

T2, MCHARG, 107, Space B2, Add;
TF, "Report Totals", 66;
TF, ELTIME, 79, Add;

TF, LCHARG, 93, Add;

TF, MCHARG, 107, Space B2, Add;
El, "XX/XX/XX"

END; "XX XXX XXXX '
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SECTION B.1

PN 1635972 CIRCUIT BOARD MODEL

oy
.

8 Channel, 4 Port Programmabie Peripheral Interface, 8255 ... ..
4-Bit Bi-Directional Bus Driver, 8216 .. .. ¢ cceceoss000seen
4-Bit Bi-Directional Bus Driver, 8216A . «c ¢« e c v s s s e 0 s s essene
System Controller and Bus Driver, 8228 «sccecoeeccccccocce

[JCR V]
. L)

4.
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APPENDIX B — Schematics
Section B. 1 — PN 1635972 Circuit Board Model

B.1.1~-8 CHANNEL, 4 PORT PROGRAMMABLE PERIPHERAL INTERFACE, 8255
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APPENDIX B — Schematics
Section B.1 — PN 1635972 Circuit Board Model

B.1.2 — 4 BIT BI-DIRECTIONAL BUS DRIVER, 8216

o0fo foi.oB ONLY U14, UlS, U10, U9
1 o loB—~DO
0 HIGH IMPEDANCE 4 BIT BI-DIRECTIONAL BUS DRIVER (BDBD) 8216
1 ]| 1 | HIGH IMPEDANCE
J  IRV8216::-18 8DBD SP
n 2 w1 Xy 2w 1 2 VCC  +5V 16
Ja 2
Dlg 4 1
Pl 3 A
J3 3
‘ 2 J1o3
Q1 1{ 2 | 81 1 77 103
0Og{ 2 \Q 3 ~{ 8 {3 N1
37 2
oh 7 1
Pl 3] ¢
6
6
2 J106 106
R1 1( 2 D1 17
003 5 R 3 D {3 N1
k— ) \—
J9 2
Diy 9 1
Pl 3} E
J10 10
2 Jilo
110
31 1p~32 | F1 1
DOy 11 F ‘ 3 N1
‘ S 13 \ F———T
J1z 2
Di3 12 A 1
Pl 3
__: [ a3 13
2 J113 113
T1 1 2|+l 1 2
0723 14 - 3 H 3 N1
U ————
s 2,
DIENO | 15 1
T |
n a2 1«3
GND | 8 L—g7
a5 2N 1 u
2
1 81
J 2 1 M1 3] P
¢cso | 1 M

oBO

DBO

DBO

0BO

FICTICIOUS PINS: 103,106,110,113
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APPENDIX B — Schematics
Section B.1— PN 1635972 Circuit Board Model

B.1.3 — 4 BIT BI-DIRECTIONAL BUS DRIVER, 8216A

0fo0 T, DB ONLY U14, UlS, &10, U9
1]0joB—>D0O
[} HIGH IMPEDANCE 4 BIT BI-Directional Bus Driver (BDBD) 8216A
1 | 2 | HIGH IMPEDANCE
J IRV8216::-18
+5V
Ja ve
Ol,] 4 1
Pl 3) A
33 DBO
/—2 J103 ]
81 1
De, 2
o \ B §s N1
37
7 1
P1 c
J6 o081
2 31086 ]
D1
Do
1§ S 3 N1
J9
9 1
P1
J10 D82
2 Jiio ]
F1
DO, 1 11 3 N1
52
12 1
Pl
13 DB3
2 J113 :]
H1
DO, 14 N\ 3 N1
DIENO] 15
n 2
R I =
J1s 2
Pl
cso] 1 2§ 2

FICTICIOUS PINS: 103,106,110,313
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APPENDIX B — Schematics
Section B, 1 — PN 1635972 Circuit Board Model

B.1.4 - SYSTEM CONTROLLER AND BUS DRIVER, 8228
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APPENDIX B — Schematics
Section B. 2 = PN 1635972 Circuit Board Test Adapter
B.2.1— 8080 A/B UMBILICAL CABLE; PART 1 OF 6
Tgst
ADAPILR (¥ 23] ALAPT [Ty Anat
2 uy
1 e 36 1e D4 o 31 = 3
ve % ~<
2 o 39 I : ll>? _ © 32
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s 30 20 -
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AFPENDIX B — Schematics
Section B.2 — PN1635972 Circuit Board Test Adapter

B.2,2 — 8 Bit Data Bus, Buffers, Pull Up and LED Indicators; Part 2 of 6
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APPENDIX B — Schematics
Section B.2 — PN 1635972 Circuit Board Test Adapter

B. 2.3 — 16 Bit Address Bus, SACMPR-INIT Initialization; Part 3 of 6
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SACMPR - INIT INITIALIZATION
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APPENDIX B — Schematics
Section B. 2 — PN 1635972 Circuit Board Test Adapter

B.2.4 — 8255 PPI1I1/0 BUFFER AND PULL UP; PART 4 OF 6
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APPENDIX B — Schematics

Section B. 2 - PN 1635972 Circuit Board Test Adapter

B.2.5— 8255 PP1 I/O BUFFER AND PULL UP; PART 5 OF 6
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APPENDIX B — Schematics
Section B.2 — PN 1635972 Circuit Board Test Adapter

B.2.6 — 8228 SCBD, STROBE DELAY CIRCUIT; PART ¢ OF 6
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APPENDIX B — Schematics
Section B.2 — PN 1635972 Circuit Board Test Adapter

B.2.7— TEST ADAPTER PARTS LIST

Parts List

Ref. Designator Part Number Quantity
Ul - U10 7417 10
U13 74123
Ull - U12 93446 (ROM)
C3 47 Pf 1
C4 68 Pf 1
R1 - R60 1K (1/4W, 5%) 60
C1, C2 0.01pf
R61, R62 10K (1/4W, 5%)
DS1 - DS17 LED - 547-2007 17
DIP SOCKET 16 pin - AUGAT-D 20

B-11
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APPENDIX B — Schematics
Sectiop B. 3 — PN 1646178 Circuit Board Model

B.3.1- AM2901 MODEL
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APPENDIX B — Schematics
Section B. 3 — PN 1646178 Circuit Board Model

B.3.2-AM2901, RAM MODEL

o
jo

N ol
= N 7 D¢ 1 ---74‘/\. ———— - e a
- . _———.—1
H 8 Dy 2 e xb-_ . i Ul Ang 4
uIg N t
19 B -5 e P RO 4 (an
t411 ’
D3 z 1
et 20 « ~—«——{=}>~ - meee - !
3 4) '
m-—-——f"ﬁf’ R Y -4, z
AS 15— , R Al
! ‘ 4~AM A —El - 2 . . o ‘M" vt |\ 10
: :: 5 v 7 AR, e ., ‘ wav
3 I— g - ik !
A3 r o 77 HDE—I5 o417 q 4
) A CEEI S S R B A2
[~ s L 34! ‘ —{> UB | -
C + R - 4 R !
l-.@?; 2
-1

2 1|5 st 2 e f +-3 U |—A-53—-——{17.
22 %ﬂ/ Y 0 us - {7 i * o | :.

vie 2
—Pp v (LBBE.__ 4,

W

LINTY
T e
i o 1
;‘ sﬂs@ R Py I |l -—‘: U BB 14 .
H | ¥ 2y RAM -
s (‘; -P/\J wr > ue —
£ q .
i B “n D
¥ 8 -11—-—-1{2 ! a DL F] :
> S b—3 \\2 1 BB2 5 4
! * R ;
Ly | —
[N U £
Lt uvz BB3 o 3
" ram
- g
L,
EXCFPT AS NOTED
DiM ARE IN INCHES]Z
AND PER ANSI Y14.5
E A XU XK ANGLES
b= + 010203 £05°
Y, MATERIAL
=i
i
FORM NO, 1106E05.03  RFV 178 H
DIETERICH-POST CLEARFRINT 10004-10 T




b e st poasm TR - -
3 REVISIONS % o
ITHORI LIR] DESCRIPTION “]__DATE__ | APPROVED 1 §
o b
p—
2
<
JB
o
%
| SN—
[»)
z 3
%
B i
: CONTRATT : HUGHES AIRCRAFT COMPANY Lk
ES : HUGHES FULLERTON, CALIFORNIA i
DR A % N
- AM 2901 RAM MODEL i
3:
APPD SiZE] FSCM NO [ DOWG NO REV 3
C | 05869 3
SCALE | ~ [SHEET py
5

e

W

R




APPENDIX B — Schematics
Section B. 3 — PN 1646173 Circuit Board Model

B.3.2—AM 2901, ALU MODEL
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APPENDIX B — Schematics
Section B. 3 — PN1646178 Circuit Board Model

B.3.4—AM 2901, MICROINSTRUCTION DECODER
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APPENDIX B — Schen:atics

Section B. 4 — PN 1646178 Circuit Board Test Adapter

B. 4.1 — INITIALIZATION CIRCUIT
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APPENDIX B —~

Schematics

Section B. 4 — PN 1646178 Circuit Board Test Adapter
B.4.2 - WIRE LIST, ADAPTER, PART 1
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APPENDIX B — Schematics
Section B. 4 — PN 1646178 Circuit Board Tcst Adapter

B.4.3 — WIRE LIST, ADAPTER, PART 2 )
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APPENDIX B — Schematics
Section B.4 — PN 1646178 Circuit Board Test Adapter

B.4.4— LAYOUT AND INTER CONNECTIONS. ADAPTER

TOP VIEW
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APPENDIX C — REVISIONS




SECTION C,1

REVISIONS TO DTS-70 IMPLEMENTATION PLAN

1. DTS-70 Implementation Plan CDRL A006, . . . v v0ve-veevooass C-1
21 July 1980, Revisions




APPENDIX C - Revisions
Section 1 ~ Revisions to DTS 70 Implementation Plan

C.7.1 DTS 70 IMPLEMENTATION PLAN CDRL A006, 21 JULY 1980, REVISIONS

REVISIONS

Graph 0O, page 13:
The data point must be revised for the MC 8080 A/B microprocessor using

P - Signature Analysis with the DTS~70 system at Hughes Fullerton.

b Later information revealed that test program time required through hardware
verification increased., In addition a correction in the number of ICs for the

3 1635972 D/PCB is required which includes the MC 8080 A/B microprocessor.

' Therefore the data point changes as follows:

-

; ™
Tag e .\lu-,‘l“

[
il
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il

Item Was Is
‘ MC 8080 A/B 38 IC 28 IC
Hughes Fullerton 14 Man Weeks 23 Man Weeks

Page 14 Paragraph B:
General Dynamics DTS-70; 8085

-

iR SRR A i

e

Was: "In the GD DTS-70 data point case, the 8085 was modeled directly

!
g
i with logic primitives."
?ﬁ; ls_: "In the GD DTS-70 data point case, the 8085 was functionally
; modeled. "

o S

This information was received during the Industry Demonstration

from a representative of General Dynamics, Pomona, Ca.
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REVISIONS

Page 14 Paragraph C:
HAC (DFI) DTS-70; 8080

Was: "Using the test technique outlined total programming time for this PCB
on the DTS-70 required 14 man weeks. For the same PCB (38 ICs
including the 8080), the GR-195 programming time is estimated at
19 man weeks or 36 percent longer."

Is: "Using the test tecknique outlined total programming time for this
PCB on the DTS-70 required 23 man weeks. Relative to the GD 8085
data point, it is observed that the Signature Analysis functional test of
the 8080 vs. functional modeling of the 8085 achieves a reduction in test
program time in the ratio of 23/45 or very nearly 1:2,

Page 15 Paragraph E:

m e
Iz K

DTS-70; 2901
Subparagraph 3

Was: '. substiantial reduction--~-functionaily tested instead."

Is: "An 8080 type LSI device when functionally tested using Signature
Analysis can substantially reduce test programming time by 2 ratio

approaching 1:2 as compared tc a functionally modeled 8085 test

program."
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